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MYCOLOGIA 

VoL. XV JANUARY, 1923 No. i 

DARK-SPORED AGARICS— V 

PSILOCYBE 

William A. Murrill 

Atylospora and Fsathyrclla, discussed in the last article in this 
series, are characterized by a slender, cartilaginous stipe, adnate 
or adnexed lamellae, and a straight, appressed margin. The genus 
here treated differs from them in having the margin of the pileus 
incurved at first. 

PsJLocYBE (Fries) Quel. Champ. Jura Vosg. ii6. 1872 

Agariciis § Psilocybe Fries, Syst. Myc. i: 289. 1821. 

This difficult genus differs from Atylospora in having the mar- 
gin of the pileus incurved when young, and from Campanularius 
in having purplish-brown instead of black spores. See Mycologia 
for January, 1918, where four species occurring in tropical Amer- 
ica are described. None of our temperate species seem to grow in 
tropical regions. 

Pileus about 0.5-1 cm. broad. 

Surface reddish-brown, becoming alulaceous on 

drying, i. P. phyllogena. 

Surface dull-brownish, then pallid with yellowish 

spots. 2. P. suhmaculata, 

Pileus about 1-2.5 cm. broad. 

Stipe 1-2.5 cm. long. 

Surface pallid. 3- P. Uwophila. 

Surface brown or yellowish-brown. 

Plants gregarious or solitary on dead 
wood. 4. P. camptopoda. 

Plants densely cespitose on manure and 
compost. 5- caespitosa. 

[Mycologia for November (14: 297-350) was issued November 13. 1922.] 
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Stipe 2.5-5 cm. long. 

Pileus yellow; stipe pallid or yellowish. 
Pileus dark-ochraceous ; stipe reddish-brown. 
Pileus whitish with reddish-yellow center, 
then darker or brown; stipe white. 

Pileus grayish or ochraceous-brown, pubes- 
cent when young; stipe whitish. 

Pileus dark-brown or reddish-brown when 
moist, often paler on drying. 

Stipe white or whitish. 

Stipe 1.5—2 mm. thick. 

Stipe 3 mm. thick. 

, Stipe bluish. 

Stipe brown or reddish-brown. 

Stipe 1-2 mm. thick. 

Spores 7 X 5-5 M- 
Spores 8-10 X 4-5 M- 
Spores 10-13 X 6— 8 /i. 

Stipe 2—4 mm. thick. 

Stipe 5-12 cm. long. 

Pileus yellow. 

Pileus light-grayish-tan; stipe pallid. 

Pileus diill-grayish-brown ; stipe darker. 
Pileus dark-brown or reddish-brown when 
moist ; stipe mostly white or pallid. 
Margin not striate. 

Malgin striate. * 

Growing on dead wood. 

Growing on muck soil. 

Pileus about 2.5-5 cm, broad. 

Growing in soil or humus. 

Stipe 2-4 mm. thick. 

Stipe white 'above, darker below. 

Stipe white throughout. 

Pileus alutaceous when moist. 

Pileus pale-brown when moist. 

Stipe 4-6 mm. thick. 

Pileus gray to drab. 

Pileus dark-brown. 

Spores 8-9 X 4-5 A*- 
Spores 12.5-16 X 7-9 At. 

Growing among mosses in swamps. 

Stipe whitish. . 

Stipe pale above, ferruginous below. 

Stipe pallid, becoming reddish-brown. 
Growing on dead wood; stipe 10-18 cm. long. 
Pileus about 5-15 cm. broad. 

Stipe white, u;ichanging. 

Stipe yellowish-brown, turning blue when cut. 


6. P. sabulosa, 

7. P. squalidella, 

8. P. polycephala, 

9. P. atomatoides. 


10. P. arenulina. 

11. P. agrariella. 

12. P. cacrulipes. 

13. P. hitisporu. 

14. P, Ciistanella. 

15. P. obscttra. 

]6. P. vialis. 

17. P. elonyalipcs. 

18. P. Cokcri. 

19. P. patuicoliformis. 

20. P. foenisecii, 

21. P. SCHC.r. 

22. P. limicola. 


23. P. conissans, 

24. P. fuscofolia. 

25. P. cystidiosa. 

26. P. subayraria. 

27. P. spadicea. 

28. P. castaneifolia. 

29. P. niyrella. 

30. P. uda. 

31. P. dichroa. 

32. P. castaneicolor-, 

33. P. large. 

34. P. caerulescens. 
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I. PsiLOCYBE PHYLLOGENA Pcck, Bull. N. Y. State Mus. 157: 99. 

• T9I2 

Agaricus phyllogaius Peck, Ann. Rep. N. Y. State Mus. 26: 60. 
1874. 

Agaricus (HypJiolonta) modcstus Peck, Ann. Rep. N. Y. State 

Mus. 32 : 29. 1879. 

Hypholoma phyllogcnum Sacc. Syll. Fung. 5: 1042. 1887. 

Psathyra coiiica Peck, Ann. Rep. N. Y. State Mus. 54: 153. 1901. 
Psilocybc phyllogena. modest a Peck, Bull. N. Y. State Mus. 157: 

99. 1912. 

Pileiis thin, firm, conic or convex, sometimes umbonate, solitary 
or gregariovis, 5-10 mm. broad; .surface smooth, glabrous, hy- 
gro])hanous and reddish'])rown when moist, alutaccous or oebra- 
ceous when dry, margin incurved, whitened by the remains of a 
slight veil when young ; lamellae adnate. usually with a decurrent 
tooth, plane, broad, crowded, pallid to purplish-brown, entire and 
pallid on the edges; spores top-shaped or turnip-shaped, smooth, 
sometimes apiculate, isabelline with a smoky-purjdish-brown tint 
under the microsco]K% tV-7 x 5-6 /a; sti})e slender, ecpial, smooth, 
cartilaginous, silky-fihrillose, hollow, brownish, often expanding at 
the ])ase into a flat disk, 2-3 cm. long, 1-2 mm. thick. 

Type locality: Worcester, New York. 

Habjtat : On dead leaves, sticks, and logs of deciduous or 
coniferous trees. 

Distribution : New England to the mountains of Virginia. 

Illustrations: Ann. Rep. N. Y. State Mus. 54: pL H, f. jy~22, 

A very pretty little plant, specimens of which collected by Peck 
in July arc still well preserved at Albany, attached to a sheet con- 
taining a sketch. The type specimens of A, modcstus were col- 
lected by Peck at Sandlake in August; while those of P. conica 
were found by him on spruce logs at Floodwood early in Sejitem- 
ber. The spores are Cjuite ])eculiar, being very broad-shouldered 
or subtriangular in outline. I found the plant quite common on 
leaves in woods at Mt. Lake, Virginia, early in July, 1909, and 
made three collections of it (77, gi, 177) • Earle got it at Red- 
ding, Connecticut, in July, 1902 {404) ; and Mrs. Delafield made 
notes and a colored sketch from specimens found by her {82) at 
Buck Hill Falls, Pennsylvania, August 15, 1921. In 1910 it 
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appeared especially early here in the Garden, having been found 
by me on sticks and trash on June 20. 

2 . PsiLOCYBE SUBMACULATA Atk. Alin. MyC. 7: 375. I9O9 

Pileus convex, cespitose, 4-10 mm. broad; surface smooth, hy- 
grophanous, dull-hrownish, then dull-white with dark, watery and 
yellowish spots ; margin at first incurved ; lamellae adnate, emar- 
ginate, rather crowded, brownish with a purple tint, white on the 
edges ; spores suboblong to subellipsoid, slightly inequilateral, pur- 
ple-brown under the microscope; cystidia few; stijie fistulose, even, 
somewhat flexuous, subcartilaginous to fleshy, shining-white, white- 
mealy at the apex, with white mycelium at the base, 2-3 cm. long, 
2-3 mm. thick. 

Type locality: Ithaca. New York. 

Habitat : On very rotten wood in woods. 

Distribution : Known only from the type locality. 

According to Kaufifman, Atkinson reported this species from 
Michigan also. I have not seen any specimens. 

3, PsiLOCYBE LiMOPHiLA ( l^eck) Sacc. Syll. Fung. 5: 1048. 1887 

Agaricus limophilus Peck, Ann. Rep. N. Y. State Mus. 30: 42. 

1878. 

Pileus thin, convex becoming nearly plane, fragile, 1.5-2. 5 cm. 
broad ; surface atomaceous, radiately rugulose, whitish, often split- 
ting on the margin, sometimes areolately cracking ; lamellae rather 
broad, subdistant, whitish becoming purplish-brown; sj^ores 10- 
12 X 5-6 fi; stipe equal, striate and slightly mealy at the apex, 
hollow, short, white, 2-2,5 long, 1.5-2 mm. thick. 

Type locality: Green Island, Albany County, New York. 
Habitat: On muddy alluvial soil under willows. 

Distribution : Known only from the type locality. 

4. PsiLOCYBE CAMPTOPODA (Peek) Sacc. Syll. Fung. 5: 1057. 

1887 

Agaricus camptopus Peck, Ann. Rep. N. Y. State Mus. 31 : 35. 

1879. 

Psilocyhe unicolor Peck, Ann. Rep. N. Y. State Mus. 53 : 845. 
1900. 

Psilocyhe cavipes House, Bull. N. Y. State Mus. 205-206: 40. 
1919. 
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Pileiis thin, broadly convex, gregarious or solitary, i~2 cm. 
broad; surface glabrous, hygrophanous, brown and striatulate on 
the margin when moist, whitish when dry; context white, with a 
slightly disagreeable taste; lamellae narrow, crowded, adnate or 
adnexed, whitish becoming brown; spores 6 x 4/x; stipe equal, 
straight or curved, glabrous, slightly pruinosc or mealy at the apex, 
paler than the juleus, 1.5-2. 5 cm. long, 1-2 mm. thick. 

Type locality: C'atskill Mountains, New York. 

Habitat ; On decorticated decaying logs in woods. 

Distribution: New York. 

Three collections of F. cmnptopoda are at Albany, olitained by 
Pe^ k at Big Indian, etc. P. unicolor, which proves to be the same 
thing, was collected by Peck in quantity at Savannah, New York, 
on decaying mossy logs of deciduous trees in October. 

5. Psilocybe caespitosa sp. nov. 

l^ileus conv’cx to expanded, often with a broad nipple-like umbo, 
densely ces])itose, 1-2.5 broad; surface smooth, glabrous, hy- 
grophanous to dry, striate over the lamellae when wet, brownish- 
isalielline to isabelline, the margin incurved and joined to the stipe 
in young stages by a slight, fibrillosc, evanescent veil ; context 
without characteristic odor or taste; lamellae adnate to sinuate, 
crowded, arcuate, colored like the pilous Imt with a smoky or 
])urplish tint, beautifully notched on the edges; spores ovoid, 
smooth, pale-isabellinc with a slight ])ur])lish tint under the micro- 
scope, smoky-pur])lish-brown in mass, about 7 x 5/1.; stipe sub- 
equal, concolorous or paler, darker at the base, shaggy-fibrillose to 
subglabrous and shining, cartilaginous, fistulose, 1-3 cm. long, 1-2 
mm. thick. 

Type locality: New York Botanical Garden, New York City. 

Habitat : On or near compost hea])s and manure piles. 

Distribution: New York Botanical Garden. 

Collected by W. A. IMurrill, June 6, 1910 {type) ; also on June 
18, 1 91 1, and July i and 2, 1915. Found in abundance. 

6. Psilocybe sabulosa Peck, Bull. Torrey Club 24: 144. 1897 

Pileus convex, subumbonate, 1.5-2. 5 cm. broad; surface gla- 
brous, yellow; lamellae broad, subdivStant, ventrirose, adnate, be- 
coming purplish-brown, whitish on the edges; spores ellipsoid, 
12. 5-15 X 7.5 /i.; stipe equal, hollow, pallid or straw-colored, 2.5- 
4 cm. long, 2 mm. thick. 
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Type locality: Rooks County, Kansas. 

Habitat : On sandy soil in pastures, often growing from clumps 
of living grass. 

Distribution : Rooks County, Kansas. 

Type specimens were collected hy Bartholomew (2216) on 
August 24. He has distributed specimens collected on October 7, 
1902. Peck remarks that the umbo in some specimens is quite 
prominent, while in others it is wholly wanting. I\ arcmilina is 
said to differ in being hygrophanous and having smaller spores. 

7. Psilocybe squai.idella Peck, Ann. Rep. N. Y. State Mus. 46: 

55 - ^^^3 

Agaricus squalid cllus Peck, y\nn. Rep. N. Y. State Mus. 29: 40. 
1878. 

Hypholoma squalidellum Sacc. Syll. Fung. 5: 1041. 1887. 

Pileus thin, convex, subconic or subcampanulate, expanded when 
old, gregarious or cespitose, 1-2.5 cm. broad; surface glabrous, 
hygrophanous, dark-ochraceous and .striatulate on the margin when 
moist, pale-ochraceous or yellow when dry, spore-stained and 
squalid when old ; lamellae broad, subdistant, rounded behind, ad- 
nexcd, whitish liecoming ])urplish-brown, with white edges; spores 
9-12 X 5-8 /a; stipe slender, stuffed, fibrous, subflexuous, reddish- 
brown, 2.5-5 cm. long, 2-2.5 thick. 

Type locality: Shokan, New York. 

Habitat : On damp ground in woods. 

Distribution : New York. 

According to Peck, this species is abundant on damp, mucky soil 
in the Adirondack region. It is also quite variable in color and in 
the shape of the pileus. When moist the latter may be yellow, 
reddish-yellow, or brown; and when dry either tawny or ochra- 
ceous. It is either hemisjiheric or convex, with the lamellae broad 
and nearly plane or ventricose. Type specimens of the species and 
its two varieties, as preserved at Albany, seem quite distinct. 
Variety macrospcrma has spores measuring 12-15 x 7-8 /x, and 
variety umboyiata has a decided conic umbo. With fresh material 
at hand, other differences would probably appear. 
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8. PsiLOCYBE POLYCEPHALA (Paiilct) Pcck, Bull. N. Y. State 

Mus. 157: 55. 1912 

Hypophyllum polyccphdum Paulet, Traite Champ. pL iii, f. i, 2; 
hyponym. 1812-35. 

Agaricus polyccphalus Fries, Epicr. Myc. 226. 1838. 

Psihcybe spadicra polyccphala Sacc. Syll. Fung. 5: 1053. 1887. 

IMlens flesliy but thin, subcampanulate to convex or nearly plane, 
densely gregarious or cespitose, 1-3 cm. broad; surface glabrous, 
even, hygrophanous, at first whitish with a reddish-yellow center, 
then darker or brown and striatulate on the margin while moist, 
paler or whitish when dry ; context with a mild taste ; lamellae thin, 
narrow, crowded, adnexcd or nearly- free, whitish, becoming pur- 
plish-brown ; spores elli])Soid, purplish-brown, 7-8 x 4-5 /a; stipe 
equal, straight or flexuous, hollow, glabrous, mealy or pruinose at 
the apex, white, 2.5-5 cm. long, 2-4 mm. thick. 

Type locality: France. 

IIabjtat : In woods either on the ground about the base of trees 
or on dead wood. 

Distributton : New ^"ork; also in Europe. 

Illustrations: (Paulet & Lev.), Ic. Champ. />/. iii, /. r, 2: 
Peck, Bull. N. V. State l\lus. 157: pL J 2 j, f. i-g, 

9. PsiLOCYBE ATOMATOIOES ( Pcck) Sacc. Syll. Fung. 5: 1048. 

1887 

Agaricus atouiatoidcs Pcck, Ann. Rep. N. Y. State Mus. 29: 41. 
1878. 

Pileus thin, fragile, convex or subcampanulate becoming nearly 
plane, solitary or gregarious, i. 5-2.5 cm. broad; surface rugose, 
atomate, slightly and evanescently white-floccose, slightly hygroph- 
anous, grayish or ochraceous-brown, sometimes with a pinkish 
tint; context mild, cinereous; lamellae moderately broad, sub- 
ventricose, rounded behind, adnexed, cinereous becoming dark- 
brown ; spores blackish-brown, 7-8 x 4-5 ; stipe equal, hollow, 
minutely flocculent when young, pruinose at the apex, whitish, 
3-5 cm. long, 2 mm. thick. 

Type locality: West Albany, New York. 

Habitat: On the ground and on decaying wood under pine 
trees. 

Distribution: New York, New Jersey, Pennsylvania, and Ala- 
bama. 
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The type specimens were collected by Peck in June. There are 
two other collections at Albany. I have it from Fort Lee, New 
Jersey, collected by Earle (i40fi) on September 15, 1902; from 
Buck Hill Falls, Pennsylvania, collected twice in August by Mrs. 
Delafield ; from Whitestone, Long Island, collected on September 
28 by Mrs. Irving; and from near Bronx Park, collected by myself 
on September 26. The spores in these last specimens are narrowly 
ellipsoid, smooth, dark-bay under the microscope, opaque, about 
9 X 5 ju.. The species seems to lie on the border line between 
Psilocyhc and Psafhyrclla. 

Specimens collected by Earle, March 9, 1900, on burned ground 
in pine woods at Auburn, Alabama, scarcely differ from recent 
New York specimens except in having somewhat smaller s])ores. 
They may be described as follows: 

Pilous convex, not umbonatc and not fully expanding, gregarious, i-j cm. 
broad ; surface light-brown, reminding one of a mixture of milk and coffee, 
smooth and subshining at maturity, clothed when young with long, white 
hairs that extend downward to the edge, forming a sort of veil, disappearing 
at an early stage from the disk but remaining until maturity on the in- 
curved margin as a sort of fringe; lamellae adnato, suherowded. rather nar- 
row, whitish or pallid, beemning dark-brown, with white, entire edges; 
spores ellipsoid, sometimes curved, rounded at both ends, smooth, dark- 
purplish-brown under the microscope, about 7 X 3.5 iuu\ stipe equal, pallid, 
paler than the pileus, hollow, clothed with white hairs when young and 
usually fibrillosc-scaly, about 3 cm. long and 2-3 mm. thick. 

Sitecimeiis collected l)y me, July 9, 1915, on a rotten deciduous 
stick in the New York Botanical Garden and colored by Miss 
Eaton were pale-fumose with long, dense, shaggy-fibrillose scales 
of the same color on pileus and stipe; s])ores dark-l)ay, about 
9 x 5.5 jU.; spore-print almost black. The plant was very delicate 
and fragile, and the fibrils mostly collapsed soon after picking. 

10. PsiLocYBE ARENULiNA (Peek) Sacc. Syll. Fung. 5: 1057. 

1887 

Agaricus arenulinns Peck, y\nn. Rep. N. Y. State Mas. 30: 42. 
1878. 

• Pileus convex becoming plane or centrally depressed, rarely 
umbonate, gregarious, 1-3 cm. broad; surface glabrous, bygropb- 
anous, dark-brown and coarsely striate on tbe margin wben moist, 
dingy- white wben dry ; lamellae crowded, adnate, cinnamon-brown, 



Murrill: Dark-Spored Agarics 


9 


becoming darker or purplish-brown ; spores ellipsoid, smooth, pur- 
plish-brown, 10-12 X 5-6 ft; stipe slightly tapering upward, hollow, 
often radicate and somewhat clavate at the base, whitish, 3-5 cm. 
long, 1.5-2 mm. thick. 

Type locality : West Albany, New York. 

Habitat: In sandy soil. 

Dlstribution : New York and Michigan. 

The type specimens and also some from Karner are to be seen 
at Albany. Peck has written on the sheet Perhaps ainmophihis/' 
but gives reasons for kee]:>ing it distinct. Kauffman reports it 
from Michigan and remarks that it is near P. anmiopJiila Mont., 
but that his plants were not like those figured by Hard on page 330 
of his book. 

ij. PsjLOCVBE agrariella y\tk. Ann. Myc. 7: 374. 1909 

Pilous thin, convex to expanded, gregarious. 1-2.5 broad ; 
surface hygrojjhanous, pellucid, striate when moist or slightly 
rugose, ])ale-rcddish-brown or ])ale-rufous, drying pale-subochra- 
ceous to buff or pinkish-buff ; lamellae adnate, dull-purplish-brown, 
with white edges; spores subellipsoid, smooth, purplish-brown 
under the microscope, 7-9 x 4-5.5^/.; cystidia lanceolate, 50-65 x 
12-15/x; stipe flexuous, mealy, hollow, rather fragile, concolorous 
below, shining-white above, whitish-mycelioid at the l)ase, 4-6 cm. 
long, about 3 mm. thick. 

TvpE locality: Ithaca, New York. 

Habitat: On the ground in woods. 

Distribution: New York and Michigan. 

Kauffman reports this species from two localities in Michigan 
and says that it differs from P. cernua in having a slight veil when 
young. I have not seen his specimens or the types. 

12, P.silocype cakrulipes (Peck) Sacc. Syll. Fung. 5: 1051. 

1887 

Agaricus cacruUpcs Peck, y\nn. Rep, N. Y, State J\Ius. 38: 89. 

'1885. 

Pileus thin, subcam])anulate becoming convex, obtuse or ob- 
tusely umbonate, cespitose or solitary, 1-2 cm. broad; surface 
glabrous, bygropbanous, slightly viscid, brown and striatulale on 
the margin when moist, yellowish or subochraceous when dry, the 
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center sometimes brownish; lamellae at first ascending, crowded, 
adnate, grayish-tawny becoming rusty-brown, whitish on the edges ; 
spores 8-10 x 4-5 ft; stipe slender, equal, flexuous, tenacious, hol- 
low or containing a separable pith, slightly fibrillose, pruinose at 
the apex, bluish, sometimes whitish above, 2.5-4 cm. long, 1-1.5 
mm. thick. 

Type locality: South Ballston, New York. 

Habitat : On decaying wood. 

Distribution^ : New York. 

Specimens are to be seen at Albany from two or three New 
York localities, all agreeing with the types. 

13. Psilocybe latispora sp. nov. 

Pileus convex to expanded, obtuse or umbonate, gregarious, 
1-1.5 cm. broad; surface glabrous, hygrophanous, dark-fuscous 
and substriate on the margin when moist, ])ecoming ochraceous on 
drying ; context concolorous, with mild but mawkish taste ; lamellae 
adnate, subcrowded, broad, pallid to dark- fuscous ; spores very 
broadly ovoid to subglobosc, smooth, pale-smoky-purplish-brown 
under the microscope, about 7 x 5.5 fi; stipe equal, fuscous, prui- 
nose at the apex, fibrillose below, fistulose, 2-3 cm. long, 1-2 mm. 
thick. 

Type locality: New York Botanical Garden. New York City. 

Habitat: Along roadsides. 

Distribution : Known only from the type locality. 

Type collected by F. S. Earle ( 1462 ) on June 25, 1903. This 
species has unusually broad spores for the genus. 

14. Psilocybe castanella Peck, Bull. N. Y. State Mus. i-: 7. 

1888 

Pileus thin, convex or subconic becoming plane or slightly de- 
pressed in the center, gregarious or subcespitose, 8-16 mm. broad; 
surface glabrous, hygrophanous, chestnut or umlier-brown and 
striatulate on the margin when moist, pale-alutaceous when dry; 
context paler than the surface ; lamellae crowded, adnate or slightly 
rounded behind, pale-brown becoming purplish-brown; spores el- 
lipsoid, purplish-brown, 8-to x 4-5 ft; stipe equal, flexuous, hollow 
or stuffed with a whitish pith, slightly silky-fibrillose, brownish or 
subrufescent with white mycelium at the base, 2.5-5 long, 
1-2 mm. thick. 

Type locality : Sandlake, New York. 
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Habitat : In rich grassy ground by roadsides. 

Distribution : Known only from the type locality. 

The type specimens are well preserved at Albany. 

15. PsiLOCYBE OBSCURA Pcck, Bull. Torrey Club 24: 144. 1897 

Pileus thin, convex, 1-2 cm. broad; surface hygrophanous, stri- 
ate, more or less flecked or scurfy with a whiter, floccose tomentum, 
brown or reddish-brown ; lamellae broad, subdistant, adnate, brown, 
becoming almost black, Avhitish-flocculent on the edges; spores 
ellipsoid, 10-13 x 6-8 /a; stipe slender, hollow, a little paler than 
the pileus, whitish-tomentose at the base, 2.5-4 cm. long, 2 mm. 
thick. 

T i’l’E locality : Kansas. 

Habitat: On rich leaf-mold in woods. 

DiSTRiBLr’TON : Known only from the type locality. 

The type specimens were collected by Bartholomew. 

16. Psilocybe vialis sp. nov. 

Pileus thin, convex to expanded, gregarious to cespitose, 1-3 
cm. broad ; surface glabrous, hygrophanous, dark-brown when 
moist, becoming light-brown when dry, the margin at length stri- 
ate; context brown with somewhat unpleasant taste; lamellae 
adnate. crowded, plane, rosy-isabelline ' to dark -brown; spores, 
ovoid, tapering at both ends, smooth, often guttulate, pale-yellowish 
under the microscope, about 7-8 x 3.5-4.5/x; stipe equal, hollow, 
subfibrillose, concolorous, 4-6 cm. long, 2-4 mm. thick. 

Type locality: New York Botanical Garden, New York City. 

Habitat : Along roadsides. 

Distribution : Known only from the type locality. 

Type collected by F. S. Earle (725) on July 27, 1902. 

17. Psilocybe elongatipes (Peck) Sacc. Syll. Fung. 5: 1046. 

1887 

Agaricus elongatipes Peck, Ann. Rep. N. Y. State Mus. 29: 40. 
1878. 

Pileus thin, convex becoming nearly plape, gregarious, 1-2.5 
broad ; surface glabrous, moist, yellow ; lamellae broad, subdistant, 
ventricose, yellowish becoming brown, usually whitish on the 
edges; spores ellipsoid, 10-12 x 6-8 ft; stipe elongate, fragile, 
flexuous, stuffed or hollow, slightly silky-fibril lose, pallid or red- 
dish, 7-12 cm. long, 1.5-2 mm. thick. 
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Type locality: Greig, New York. 

Habitat: Among sphagnum in marshes and wet places in 
woods. 

Distribution : New York. 

Plenty of New ^"ork material may be seen at Albany. Karner 
is one of the localities. 

1 8. Psilocybe Cokeri sp. nov. 

Pileus convex to campaniilate, not fully expanding, solitary to 
gregarious, reaching 2.5 cm. broad; surface glabrous, light-grayish- 
tan, slightly striate on the margin, which is incurved in young 
stages; lamellae adnate, rather broad, subcrowded, smoky-brown, 
becoming darker with age; spores ellipsoid, smooth, purplish- 
brown in mass,. 7-8 x 4/1; vStipe equal, smooth, sulicartilaginous, 
hollow, whitish to dirty-pallid-flcsh-colored, 5-7 cm. long, 2-3 
mm. thick. 

Type locality: Chapel Hill, North Carolina. 

Habitat : In low, moist soil mixed with humus. 

Distribution : Known only from the type locality. 

The specimens were collected on October 24, 1912, by W’. B. 
Co 1 )b and studied l)y Dr. Coker (627), who sent them to me for 
determination. \Micn they were a day old, they ai)peared some- 
what deliquescent, suggesting Coprinus. 

19. Psilocybe panaeoliformis sp. nov. 

Pileus strongly convex or subcampanulate, only partly expand- 
ing with age, solitary to ce spitose, reaching 2.5 cm. broad ; surface 
dry, slightly fibrillose to glabrous, dull-grayish-brown ; lamellae 
strongly sinuate or adnexed, sometimes nearly free. \'entricose, 
broad, crowded, dark-gray or tawny to blackish; sjiores broadly 
ellipsoid to ovoid, pointed at both ends at times, smooth, olivaceous 
with a purplish tint under the microscope, about 9 x 7 /x; stipe very 
slender, equal, slightly fibrillose to glabrous, cartilaginous, hollow, 
darker than the pileus, 5-10 cm. long, 1-2 mm. thick. 

Type locality: Biloxi, Mississippi. 

Habitat : On manure or manured ground. 

Distribution : Mississippi and Alabama. 

The type specimens were collected by Mrs. F. S. Earle on 
September 2, 1904. Also collected by F. S. Earle at Auburn, 
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Alabama, October 14, 1900. The aspect of the plant is that of 
Panacoliis, but the spores are very distinct. 

20. PsiLOCYBE FOENisEcii (Pers.) Ouel. Champ. Jura Vosg. 'I17. 

1872 

Agaricus focnisccii Pers. Ic. Descr. Fung. 42. 1800. 

Pileus conic or campanulate to convex, solitary or gregarious, 
1-2.5 cm. broad; surface glabrous, hygrophanous, smoky-brown 
or reddish-brown, paler when dry, often variegated ; context thin, 
dingy-pallid, without characteri.stic odor or taste; lamellae adnate 
or somewhat sinuate, ventricose, broad, not crowded, purplish- 
fuscous or fuscous-brown, variegated, whitish on the edges ; sj)ores 
ovoi(^ or broadl}^ ellipsoid, smooth or very slightly tuberculate, 
umbrinous under the microscope, apiculale, about T2 x 7 /a, often 
reaching 17.5 x 12 /a, very variable in size; sti])e slender, equal, 
hollow, fragile, glabrous or slightly ])ruinose, pallid to brownish, 
5-8 cm. long, 2 mm. thick. 

Type locality: Germany. 

Habitat: (.)n lawns or among grass in fields. 

Distribution : New England to Alabama and west to Wiscon- 
sin ; also in Europe. 

Illustrations: Berk. Outl. Brit. Fungol. pL ii, /. 5; Bull. 
N. V. State Mus. 75: pL 86, /. i-ii; Cooke, Brit. Fungi pL 608 
(500); (nil. Champ. Fr. pU 592 (/^s); Hard, Mushr. /. 267; 
Hussey, 111. Brit. IVlyc. i : pL jg, f, Mycologia 3 : pi, 40, f, 5; 
Pers. Ic. Descr. Fung. pL 11, f. t; Ricken, Bliitterp. Deutschl. 
pL 66, f, 8. 

21. PsiLOCYBE SENEX Pcck, Aiiii. Re]). N. Y. State Mus. 41: 70. 

1888 

Pileus thin, hemisiiheric, obtuse, 1-2 cm. broad; surface hy- 
grophanous, dark-brown and striatulate on the margin when moist, 
pale-cinereous and shining when dry, slightly squamulose with 
superficial, subfasciculate, whitish fibrils, the margin sometimes 
appearing slightly and fugaciously appendiculate with these fibrils ; 
lamellae broad, subdistant, adnate, grayish or cinereous, becoming 
brown or blackish-brown, white on the edges ; spores brown, 
8 x 5/x; stipe slender, hollow, fragile, floccosely pruinose, white, 
3-7 cm. long, 2 mm. thick. 

Type locality: Catskill Mountains, New York. 
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Habitat : On decaying wood in woods. 

Distribution : New York and Pennsylvania. 

The type specimens collected by Peck are attached to a her- 
barium sheet and are rather scanty. I found the species in Au- 
gust, 1917, at Delaware Water Gap. 

22. PsiLOCYBE LiMicoLA (Pcck) Sacc. Syll. Fung. 5: T054. 1887 
Agaricus limicola Peck, Ann. Rep. N. Y. State JVIus. 24 : 70. 1872. 

Pileus thin, convex becoming nearly plane, gregarious or cespi- 
tose, 1.2-5 cm. broad; surface glal)rous, hygrophanous, dark- 
broWn and striatulate on the margin when moist, ]^ale-ochraceous- 
brown and rugose when dry; lamellae crowded, rounded behind, 
adnexed, cinnamon-brown, darker when old; spores ellipsoid, io~ 
12 X 6-8 /Lt; stipe slender, equal, brittle, silky, hollow above, stuffed 
below, whitish, 3-8 cm. long, T.5-3 mm. thick. 

Type locality: Greig, New York. 

Habitat : On damp, muck soil in woods. 

Distribution : New York. 

Illustration: Ann. Rep. N. Y. State Mus. 24: pi. 2, f. 9-13. 

Excellent type specimens are to be seen at ^-Mbany, collected by 
Peck in September. Other specimens are from Horse Shoe Pond. 

23. PsiLOCYBE CONISSANS Peek, Bull. N. Y. State Mus. 122: 131. 

1908 

ClitopUns conissans Peck, Ann. Rep. N. Y. State Mus. 41: 64. 
1888. 

Pileus fleshy but thin, broadly convex becoming nearly plane, 
cespitose, 2.5-5 cm. broad ; surface glabrous, hygrophanous, pale- 
chestnut or ferruginous and striatulate on the margin when moist, 
pale-alutaceous or pale-bufT and sometimes slightly rugose when 
dry; context thin, whitish, mild; lamellae thin, crowded, rounded 
behind, adnexed or rarely adnate, bay verging to dark-purple or 
liver-colored ; spores ellipsoid, smooth, hyaline with a reddish tint 
under the microscope, brick-red or vinaceous in mass, 8-10 x 4-5 fx ; 
stipe equal, rather slender, firm, cartilaginous, glabrous, hollow, 
curved or flexuous, white and somewhat floccose above, darker 
below, 2.5-5 lo'^R* 2-4 mm. thick. 

Type locality: Catskill Mountains, New York. 

Habitat : In humus, especially at the base of trees. 
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Distribution : Maine, New York, Pennsylvania, and Michigan. 

Peck found his plants growing in a cluster at the base of an 
apple tree; Earle got the species at the base of an oak in the New 
York Botanical Garden ; and Miss White found it in Maine at the 
foot of a maple. I have specimens also from Chappaqua, New 
York, collected by Mrs. Murrill, and from Buck Hill Falls, Penn- 
sylvania, collected by Mrs. Delafield. It is a very attractive and 
interesting plant — one never forgets the color of the gills. Peck 
placed it first in Clitopilns, but thought it suggested Hypholonia or 
Psilocybc, and afterwards transferred it to the latter genus. The 
spores are almost hyaline under the microscope — a very peculiar 
character for Psilocyhc — but brick-red or purplish in mass, and 
the general appearance of the hymenophore is much more like 
Psilocyhc than Clitopilus. 

24. PsiLOCYBE FUSCOFOLTA Peek. Bull. N. Y. State Mus. 157: 

100. 1912 

Pileus fleshy, thin, conic or hemispheric, becoming convex-plane 
or centrally depressed, solitary, gregarious or cespitose, 2.5-5 
broad ; surface glabrous, hygrojdianous, alutaceous when moist, 
subochraceous and rugose when dry; margin even, incurved; con- 
text whitish or yellowish; lamellae narrow, thin, crowded, adnate, 
sometimes forked, pale-brown becoming reddish-brown; spores 
ellipsoid, brown, 6-8 x 3-4 /x; stipe equal, slender, hollow, silky- 
fibrillose, white, thickened or subbulbous and whitish-mycelioid at 
the base, 2.5-4 cm. long, 2-4 mm. thick. 

Type locality: New York City, 

Habitat: On soil or on decaying wood in woods or in open 
places. 

Distribution : Vicinity of New York City. 

25. PsiLOCYBE CY.STID10SA Peck, Bull. N. Y. State Mus. 167: 46. 

1913 

Pileus thin, convex or subconic, solitary or cespitose, 2-4 cm. 
broad; surface hygrophanous, glabrous, pale-brown when moist, 
yellowish-drab with a brownish center and sometimes obscurely 
striate on the margin when dry, becoming lacerate at times when 
expanded ; context white with a nutty taste ; lamellae adnate, 
crowded, thin, whitish becoming purplish-brown ; spores ellipsoid, 
purplish-brown, 8-10 x cystidia 60-80 x 12-20 fx; stipe 
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equal or slightly tapering upward, hollow, pruinose at the top, 
white, often with a subglobose mass of earth adhering to the base, 
4-5 cm. long, 2-4 mm. thick. 

Type locality: Minneapolis, Minnesota. 

Habitat : On the ground. 

Distribution : Known only from the type locality. 

26. PsiLOCYBE subagraria Atk. Ann. Myc. 7 : 375. 1909 

Pileus convex to expanded, sometimes subumbonate, 3-5 cm. 
broad; surface silky, gray to drab; lamellae elliptic, adnexed, 
emarginate, white, then rose to gray, and finally brown with a 
purple tint, white on the edges; spores suboblong to subellipsoid, 
slightly inequilateral, smooth, purplish-brown, &-10 x 4-5 /a; cys- 
tidia hyaline, clavate, 45-55 x 12-15/1,; stipe fibrous-striate, white 
with a gray tint, fistulose, sul)cartilaginous to fleshy, soft, shining, 
pruinose or silky-fibrillose, 6-8 cm. long, 4-5 mm. thick. 

Type locality: Ithaca, New York. 

Habitat : On the ground in woods. 

Distribution : Known only from the type locality. 

I have not seen the type .specimens. 

27. PsiLOCYBE SPADICEA (ScliaefF.) Quel. Champ. Jura Vosg. 239. 

1872* 

Agaricus spadiccus .Schaeff. Fung. Bavar.'Ind. 27. 1774. Not 

^A. spadiccus Scop. 1772. 

Pileus fleshy, rigid, convex becoming nearly plane, obtuse, com- 
monly cespitose, 2.5-6 cm. broad ; surface scabrous, even, hygroph- 
anous, bay or bay-])rown when moist, pallid when dry; lamellae 
crowded, rounded behind, adnexed, dry, whitish becoming pinkish- 
brown; spores brown, 8-9 x 4-5 /a; stipe equal, rather tough, gla- 
brous, hollow, even at the apex, whitish, 5-8 cm. long, 4-6 mm. 
thick. 

Type locality : Bavaria. 

Habitat : On the ground among fallen leaves or on and about 
the base of trees. 

Dlstribution : Eastern United States as far south as North 
Carolina; also in Europe. 

Illustrations: Cooke, Brit. Fungi pi. 606 (610); Ricken, 
Blatterp. Deutschl. pi. 66, f. 7; SchaeflF. Fung. Bavar. pi. 60, f. 4-6, 
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The name used above is preoccupied by A, spadiccus Scop., and 
it will require considerable time to find a synonym that is tenable. 
Several New York collections at Albany, from Ampersand and 
elsewhere, agree fairly well with specimens collected by me at 
Norrkoping, Sweden, and named by Romell; while other speci- 
mens so named by Peck seem quite distinct and are more like what 
I found at Kew under this name. 

28. Psilocybe castaneifolia sp. nov. 

Pileus fleshy, rather thick, convex, not fully expanding, gregari- 
ous, J-4 cm. l)road; surface strongly hygrophanous, often rugose, 
dark- fuliginous when moist, ])ale-ochraceous and somewhat zoned 
when dry, margin even and incurved ; context fuliginous when 
moist, pallid when dry, with rather strong odor and unpleasant 
taste; lamellae adnexed, broad, triangular or ventricose, not 
crowded, ])allid to dark- fuscous or castaneous with whitish edges; 
spores ellij)soid, granular, ai)iculate, i)ale-bay under the microscope, 
dark-snioky-])urplish-brown in mass, 12.5-16 x 7-9 /x; stij^e slightly 
tnpering downward, ])ruinose, subconcolorous to pale-ochraceous, 
cartilaginous, fistulose, 4-6 cm. long, 4-6 mm. thick. 

Type locality: New York Botanical Garden, New York City. 

Haiutat : On roadsides and in grassy fields. 

Dtstrjbittjon : New York City. 

Type collected by F. S. Earle (7442) on June 14, 1903, and 
studied in the fresh condition. The dried specimens have chest- 
nut-colored lamellae, which character distinguishes it at once from 
plants like Psilocyhc spadicca and from s])ecies of StropJiaria hav- 
ing S])ores of this size. 

29. Psilocybe nigrella Peck, Bull. N. Y. State Mus. 139: 28. 

1910 

Pileus thin, broadly convex becoming nearly plane, slightly um- 
bonate, scattered or gregarious, 2.5-4 cm. broad ; surface hygroph- 
anous, seal-brown, shining and even or obscurely striate on the 
margin when moist, raw-umber or mummy-brown when dry; 
lamellae thin, rather crowded, rounded behind, adnexed, purplish- 
brown or seal-brown, whitish on the edges ; spores ellipsoid, dark- 
purplish-brown, almost black, 10-12 x 6-8 /x; stipe firm, rigid, 
equal, stuflfed with a slender white pith, silky-fibrillose, whitish, 
3.5-7 cm. long, 2.5 mm. thick. 
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Type locality: Karner, New York. 

Habitat : On damp, mossy ground in swamps. 

Distribution : New York and Massachusetts. 

Illustration: Bull. N. Y. State Mus. 139: pi. 3, /. 7-//. 

Plants labeled Naucoria nigrclla, collected by Morris at Natick, 
Massachusetts, October 13, 1909, appear to be this species. The 
spores are ellipsoid, tapering at both ends, smooth, purplish-brown 
under the microscope, 8~io x 5-6 /n. 

30. PsiLocYBE UDA (Pcrs.) Gill. Champ. Fr. 586. 1878 

Agariciis udus Pers. Syn. Pung. 414. 1801. 

Pileus fleshy, thin, convex becoming ])lane, gregarious, 2-3 cm. 
broad ; surface rugulose, at least when dry, tawny-bay becoming 
yellowish; lamellae subdistant, adnexed. ventricose, whitish becom- 
ing purplish-brown; spores purplish-brown, 16-20 x 7-9 ft; stipe 
equal, elongate, thin, tough, fibrillose, hollow, straight, sometimes 
slightly wavy, pale above, ferruginous below, 5-8 cm. long, 2-3 
mm. thick. 

Type locality: Europe. 

Habitat: Among sphagnum and other mosses or grasses. 

Distribution : Northeastern United States ; also in Europe. 

Illustration: Cooke, Brit. Fungi pi. 569 (59/). 

Peekes specimens, taken from a sphagnum swamp in New ^'ork, 
and Morris’s specimens collected at Natick, Massachusetts, in 
October, 1907, appear to agree well with specimens from Bresadola 
and some recently collected l^y Romell in Sweden. See Kauff- 
man’s book, p. 277, for notes on variety clongafa. 

31. PsiLOCYBE DiCHROA (Pcrs.) P. Karst. Bidr. Finl. Nat. Folk 

32 : 504. 1879 

Agaricus dichrous Pers. Syn. Fung. 343. t8oi. 

PsUocyhc fuscojidva Peck, Bull. N. Y. State Mus. 1888. 

Pileus thin, fleshy, conic or campanulate becoming convex, sub- 
umbonate, solitary, 2-3.5 cm. broad; surface glabrous, subviscid, 
subshining, striatulate on the margin, brown or bay-brown, sub- 
alutaceous in dry weather ; lamellae broad, subcrowded, adnate or 
adnexed, ventricose, pallid becoming purplish-brown, whitish on 
the edges; spores purplish-brown, 10-12 x 6-8 ft; stipe equal qr 
slightly thickened downward, hollow, silky, pallid becoming red- 
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dish-brown, 4-7 cm. long, 2-4 mm. thick. 

Type locality: Northern Europe. 

Habitat : In marshes and wet places ; aften among sphagnum. 

Distribution : New York; also in Europe. 

A sheet of specimens liearing this name is at Albany, collected 
by Peck at Karner in October. Another sheet with somewhat 
smaller plants collected by Peck in sphagnum at Karner (Center) 
is the basis of Peck’s Psilocyhc ftiscofulva. 

32. Psilocybe castaneicolor sp. nov. 

Pileits campanulate, not fully expanding, gregarious, 2-4 cm. 
broad ; surface glabrous, hygrophanous, l:)right-chestnut when 
fresh and moist, ochraceous when dry, the margin even or faintly 
striate with age ; context brownish with mild taste ; lamellae adnate, 
crowded, ])lane, r(<sy-isabelline to purplish-brown; spores ellipsoid, 
rounded at one end and slightly flattened l)Ut not apiculate at the 
other, smooth, dark-bay under the microscope, about 14-14.5 x Q/x; 
sti])e equal, glabrous, white, rigid-fragile, hollow, io~i8 cm. long, 
4-5 mm. thick. 

Type t.ocality: West }^ark, New York. 

Habitat : On decayed slicks in wet woods. 

Distribution : Known only from the type locality. 

Type collected on August 8, 1903, by F. S. Earle (t8o6), who 
made notes from the fresh specimens and assigned the plant to 
Psilocyhc. The margin of even the youngest plants among the 
dried specimens is perfectly straight, as in the genus Atylospora. 

33. Psn.ocYBE LARGA KaulYm. Agar. Mich. 279. 1918 

Pilens fragile, ovoid-campanulate at first, at length expanded to 
plane, and radiately cracked or split on the margin, gregarious or 
cespitose, 4-14 cm. broad; surface hygrophanous, bay-brown to 
ochraceous-brov. n and even when moist, whitish-tan and radiately 
rugulose when dry, at first dotted with scattered, small, snow- 
white, floccose, superficial scales, and quickly denuded, often only 
with a white-silky margin; context rather thin, white when dry, 
scissile, homogeneous, with large cells, with no odor or taste; 
lamellae adnate, rounded behind, rather broad, crowded to sub- 
distant, white at first, then pale-fuscous, finally umber, minutely 
white-fimbriate on the edges; spores ellipsoid, smooth, obuise, 
purplish-brown under the microscope, umber in mass, 8-9.5 x 4- 
5 fx ; cystidia abundant on the sides and edges of gills, subventricooe 
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to subcylindric, narrow-stalked, obtusely rounded alcove, 70-80 x 
12-15 /a; stipe stout, equal or tapering upward, soon hollow, terete 
or compressed, rather firm, usually striate to sulcate, furfuraceous 
but glabrescent, then shining, white, cortex subcartilaginous, 5-10 
cm. long, 5-15 mm. thick. 

Type locality: Ann Arbor, Michigan. 

Habitat : About stumjis in grassy clearings or woods. 

Distribution : Vicinity of Ann Arbor, Michigan. 

Illustration : Kaufifm. Agar. Mich. pi. 57. 

Kauffman found this large and striking species not infrequent 
in elm swamps or clearings from May to September, but especially 
in the spring. The stipe seems very thick for this genus, but it is 
described as sulicartilaginous. Specimens were kindly sent me by 
Dr. Kauffman some time after these studies were completed. 

34. Psilocyhe caerulescens sp. nov. 

Pileus convex, slightly umbonate, gregarious or ces])itose, 5-7 
cm. Iiroad ; surface glabrous, slightly viscid when wet, becoming 
radially striate on the margin, light-dirty-yellowish-brown with a 
metallic luster suggesting some alloy of brass, darker on the disk, 
bluish when bruised or handled ; context white, tough, unchanging, 
continuous with the stipe, with a farinaceous odor when cut, and 
no characteristic taste; lamellae sinuate-adnexed, light-yellow at 
first, dark-purplish-brown at maturity; sjiores broadly ovoid oi* 
subglobose, smooth, avellaneous with a yellowish tint under the 
microscope, very distinctive both in color and in shape, about 
7 X 5.5 />i; stipe flexuous, equal, pruinose, hollow, concolorous, 
white at the apex, turning blue when cut. reaching 9 cm. in length 
and I cm. in thickness. ' 

Type locality: IMontgomery, Alabama. 

Habitat: In rich soil mixed with humus on the shaded l)ank of 
a small stream. 

Distribution : Known only from the type locality. 

The description is drawn from specimens and notes sent me by 
Dr. R. P. Purke, who found fifteen hymenophores growing in an 
area about eight feet square. The plant is larger, with thicker 
stif^, than most species of the genus, but the stipe is decidedly 
cartilaginous. 

Doubtful Species 

Psilocyhc ammophila (Dur. & Lev.) Sacc. Syll. Fung. 5: 1050. 
1887. Described from Algeria, growing in sand aiong the sea- 
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shore. I have not seen the type — only specimens from Cavara 
collected in Italy. Hard refers to this species, jdants found in 
sandy soil during^ August and September near Columbus, Ohio, 
and photographed by Dr. Kellerman (see his figure 268). 

F^silocyhc atrohnmnca (Lasch) Gill. Champ. Fr. 586. 1878. 

Kauffman reports this species from xA.nn Arbor, Michigan, grow- 
ing among s])hagnum in tamarack bogs. 

Psilocyhc canoj^tcicns Cooke, Grevillea 14 : i. 1885. De- 
scribed from specimens collected in decaying straw in England by 
W. G. Smith. Cooke's illustration of this species is very char- 
acteristic and striking. Kauffman reports it as rare in Michigan, 
with the same variable spore characters as observed in England 
by Massee. 

Psilocyhc ccrnua (Valil) Quel. Champ. Jura Vosg. ri6. 1872. 
Descri]>ed from Denmark. Placed in the genus Afylospora by 
Eayod, Reported by Kauffman as infrequent in Michigan during 
the autumn months, occurring in clusters at the base of trees. 
Peck’s s])ecimens doubtfully so named, collected on chips at For- 
estbnrg. New York, in Sei)teml)er, remind me of Afylospora uni- 
honata. 

Psilocyhc clivcnsis (Berk. & Br.) Sacc. Syll. Fung. 5: 1055. 
1887. Described from P'ngland and reported from New York by 
Peck. The specimens attached to a .sheet at Albany are too ])Oor 
to be com])ared readily with other material. 

Psilocyhc cricaca (Pers.) QuG. Champ. Jura Vosg. 338. 1873. 

(Agaricus cricacus Pers. .Syn. Fung. 413. i8oi.) Described 
from Europe and reported from New R'chmond, Michigan, by 
Kauffman. I have not seen his s]iecimens, but have several from 
Europe, including recent collections in Sweden l)y Romell. 

Psilocyhc gravcolcns Peck, Bull. N. Y. State Mus. 167: 47. 
1913, Described as follows from specimens collected by Ballou 
in the Hackensack marshes. New Jersey. No measurements are 
given by Peck and I have not seen the specimens. 

Pilens hemispheric to convex, cespitose ; surface plabroiis, varying in color 
from creamy-white to siibalutaccous ; context pallid, with a strong, persistent 
odor; lamellae crowded, subvenlricosc. rounded behind, adnexed, brown 
when mature; spores subellipsoid, 8-10X5-6/*; stipe equal, silky-fibrillose, 
stuffed or hollow, white. 
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PsUocybc murcida (Fries) P. Karst. Bidr. Finl. Nat. Folk 32: 
507. 1879. (Agaricus murcidns Fries, Syst. Myc. i : 299. 

1821.) Described from specimens collected by Fries under beech 
trees in Sweden. Reported from Michigan by Kauffman as occur- 
ring in moist woods during May, June, and September. I have 
not seen his specimens. 

PsUocybc pulicosa (Mont.) Sacc. Syll. Fung. 5: 1056. 1887. 

{Agaricus pulicosus Mont. Syll. Crypt. 124. 1856.) Described 

from specimens collected on the ground at Columbus, Ohio, by 
Sullivant. Type not seen. 

PsUocybc rhodophaca (Mont.) Sacc. Syll. Fung. 5: 1050. 1887. 
(Agaricus rhodophacus Mont. Syll. Crypt. 124. 1856.) De- 

scribed from specimens collected among fallen leaves at Columbus, 
Ohio, by Sullivant. Type not seen. 

PsUocybc scmilanccata (Fries) Quel. Champ. Jura Vosg. 338. 
1873. (Agaricus semilanccatus Fries, Obs. Myc. 2: 178. 1818.) 

Described from Europe, occurring on manured, grassy ground. 
Peck’s specimens from Bethlehem doubtfully so named do not at 
all agree with excellent material from Bresadola, Romell, and 
others. 

PsUocybc subcricaea (Fries) Sacc. .Syll. Fung. 5: 1045. 1887. 

Described from Sweden. There are several good collections from 
Alabama in the Garden herbarium and one at Albany bearing this 
name, but unfortunately they are not accompanied by notes. Al- 
though agreeing in a general way with the European species, I 
doul)t if they are the .same. The .study of fresh plants will decide. 
I find the spores of the Alabama jdants to be ellipsoid, smooth, 
pale-fulvous with a slight purplish tint under the microscope, 
purplish-brown in mass, about 14 x 9 /a. 

PsUocybc Sullivantii (Mont.) Sacc. Syll. Fung. 5: 1047. T887. 

(Agaricus Sullivantii Mont. Syll. Crypt. 123. 1856.) De.scribed 

from specimens collected on naked ground near Columbus, Ohio, 
by Sullivant. Said to be a very beautiful plant with pileiis 11--12 
cm. broad and stipe 10 cm. long. Type not seen. 

New York Botanical Garden. 



MONOGRAPH OF THE NITSCHKIEAE^ 


Harry Morton Fitzpatrick 
(W iT'H Plates 1-7) 

The subfamily name, Nitsrhkieae, is here first applied, the group 
as delimited embracing the genus Nitsclikia Otth and several other 
genera which agree with it in the possession among other things 
of turbinate perithecia collapsing at maturity to cupulate. Al- 
though the forms are characterir.iic, the unity of the group has not 
been recognized heretofore, the various genera having been placed 
in ratlier widch sejuirated positions in the classification. In the 
])resent jmper a monograjdiic treatment of the world’s sj^ecies of 
the group is presented. 

The investigation was begun several years ago, hut the difficulty 
of obtaining material for examination has considerably delayed 
publication. Relatively few of the species occur in temperate 
North America, the ])aper being based largely on collections of 
foreign material available in the larger herbaria of the eastern 
United States. In the winter of 1 020-1 ()2X the writer spent a 
•semester in the cryptogamic laboratories at Harvard University, 
and gave mucb of the time available for research to the study of 
this group. He has subsequently studied for briefer periods also 
at the same institution and in the herbaria of the New York Bo- 
tanical Garden, Brooklyn Botanic Garden, Missouri Botanical Gar- 
den, Philadelphia Academy of Science, Bureau of Plant Industry, 
and New York State Museum. The type collections of Curtis, 
Schweinitz, Ellis, Peck, and others, as well as a large number of 
sets of exsiccati specimens, have thus been made available. The 
writer desires to express here his appreciation of the many courte- 
sies shown to him by the curators of the various herbaria, lie is 
especially indebted to Professor Roland Thaxter, who not only 

1 The investigation upon which this article is based was in part supported 
by a grant from the Heckscher Foundation for the Advancement of Research. * 
established by August Heckscher at Cornell University. 
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gave him access to the exceptionally rich collections at Harvard, 
but also placed at his disposal a number of unidentified specimens 
collected in Florida and Trinidad. Material of two species col- 
lected in Porto Rico was received from Mr. C. E. Chardon, and 
a single specimen collected in New Zealand by Professor G. H. 
Cunningham was obtained from Doctor F. J. Seaver. The type 
collections of various comparatively unknown species have been 
obtained for study through the kindly cooperation of a num])er of 
individuals. The writer is especially indebted to Professors Mat- 
tirola, Patouillard, and Spegazzini for making available specimens 
in tlieir herbaria. 

Realizing that in the preparation of a monograph the examina- 
tion of the original collection of material of every species is 
desirable, an eflfort has been made to see these in all cases. The 
majority have been obtained for study, but a few are wholly 
unavailable. Since the species which have not been seen are 
known only from the type collections, and were inadequately de- 
scribed without figures, it has been necessary to list them as doubt- 
ful, It is hoped that the appearance of this paper will stimulate 
mycologists who live near the type localities to search for these 
species and distribute material of them. Other species also, 
known only from a few specimens, should be more widely collected 
in order that some idea of geographical distribution and a clearer 
conception of variation in taxonomic characters may be obtained. 
It is realized that the study of additional material of species now 
known only from one or two collections may alter somewhat our 
concept of specific limits. 

The new subfamily, Nitschkieae, has been erected tentatively in 
the face of a puzzling taxonomic situation. As stated above, the 
genera included have been treated previously in widely separated 
positions in the classification. In the arrangement of the Sphaeri- 
ales in Engler and PrantFs Die Natiirliche Pflanzenfamilien Lin- 
dau includes Nifschkia in the Cucurbitariaceae, Wintcria (cf. 
Calyculosphaeria) in the Amphisphaeriaceae, and Thaxteria in the 
Sphaeriaceae. Likewise in the Saccardo system of classification 
based on spore characters a wide separation of the genera here' 
included results. 
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According to Lindau the family Cucurbitariaceae is character- 
ized by the possession of a definite stroma on which the perithecia 
are seated, and differs in this respect from the Sphaeriaceae in 
which a stroma is absent. In Cucurbitaria berbcridis, type species 
of the Cucurbitariaceae, the perithecia are borne in a ces])itose 
cluster on a pseudoparenchymatous stroma, and are erum])ent 
through the bark of the host. In Nitschkia Fitckclii the same situ- 
ation exists, but in Nifsclikia cupularis a stroma is wholly absent, 
the perithecia arising from a hyj)hoid subiculum which may cover 
a wide area on the substratum. In fact, in the Nitschkieae as here 
constituted relatively few species are stromatic. Moreover, in 
Calycvlosphacria indication is given of the transition from a defi- 
nite stroma to a hyphoid subiculum within a single s])ecies. It is 
not possible, therefore, to maintain the separation between the 
Sphaeriaceae and Cucurbitariaceae as adoj)ted by Lindau without 
placing in widely separated groups species which evidently should 
fall within the limits of a single genus. That the forms embraced 
here in the Nitschkieae constitute a natural group is indicated by 
their distinctive external asj)ect. The turbinate shape of the peri- 
thecium and its collapse to cupulatc afford points of similarity. 
The ascigerous cavity and the tapering sterile base of the peri- 
thecium as seen in longitudinal section have the same a])pcarance 
in all species whether they are stromatic or not. Other characters, 
macroscojjic and microscopic, are correlated with these. 

Since it is not possible to incor])orate the Nitschkieae in any 
family of the Lindau classification, the inclusion of this new sub- 
family in its proper place in the taxonomic scheme must await an 
extensive revision of the Sjdiaeriales based on a more critical study 
of other subdivisions of the order. A merging of the .Sphaeriaceae 
and Cucurbitariaceae might be accepted as a temporary solution of 
the difficulty. Although relatives of the Nitschkieae can not be 
indicated with certainty, the genus Fracchiaca is apparently not 
widely separated from the group. It differs chiefly in that the 
perithecia do not become cupulatc at maturity. Probably a critical 
study of the genus will show it to lie in an intermediate position 
between the Nitschkieae and the genera included by Lindau in the 
Cucurbitariaceae. The well-known species, F. callista, in which 
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the perithecia are cupulate is wholly unlike F. subcongregata, type 
of the genus, and must be excluded from the genus. Its affinities 
are clearly with the Coronophoraceae, a widely separated group. 


Systematic Account 
Nitschkieae subfam. nov. 

Perithecium coriaceous-membrcuiaceous to coriaceous-carbona- 
ceous, black to brownish black, turbinate, collapsing apically to 
cupulate or rarely laterally shrunken, ostiolate, the terminal broad- 
ened portion enclosing a subspheric ascigerous cavity, the basal 
tapering portion solid and pseudoparenchymatous, seated on a 
hyphoid subiculum of coarse, brownish-black, miiltiseptate hyphae 
characterized by a striking metallic iridescence, or more rarely 
borne on a definite black, pseudoparenchymatous stroma; vegeta- 
tive hyphae intramatrical, resembling the threads of the subiculum, 
and like them abundantly provided with thick septa; asci clavate 
to subcylindric, evanescent, tapering below into a long thread-like 
stalk, aparaphysate ; saprophytic fungi occurring on decaying bark 
and wood. 

Key to GexNera 

A. Perithecia lacking spines. 

1. Ascospores hyaline. 

a. Ascospores allantoid, iinicclkilar. 

h. Ascospores straight, more or less fusi 

form, iiniscptate. 

2. Ascospores colored. 

fl. Ascospores unicellular. 

b. Ascospores 3-seplale. 

B. Perithecia armed with heavy spines. 


T. Nitschkia. 

2. CaJyculosphacria. 

3. Tywpanopsis. 

4. Thaxteria. 

5. Acanihonitschkea. 


I. Nitschkia Otth, in Fuckel, Symb. ATyc. 165. 1869. (Spelled 

Nitschkea l)y Saccardo.) 

} Cyathisphacria Dumort. Comment. Bot. 87. 1822. 

Coclosphacria Sacc. Atti Soc. Veneto-Trentina Sci. Nat. 2: 163. 
1873; Syll. Fung, i: 91. 1882. 

Nitschkia Otth, emend. E. & E. N. Am. Pyren. 245, pro parte. 
1892; Sacc. Syll. Fung, ii : 272, pro parte. 1895. 

Type species, Nitschkia Fuckelii Nitschke. 

Perithecia black, coriaceous-carbonaceous, turbinate, collapsing 
to cupulate, scattered to cespitose, seated on a well-developed 
pseudoparenchymatous stroma or arising from a hyphoid subicu- 
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lum of coarse, brownish-black, iridescent hyphae, erumpent or 
superficial, characteristically tuberculate, apically ostiolate; osti- 
olum obscure to papilliform ; asci thin-walled, evanescent, 8-spored, 
clavate, tapering to a long thread-like stalk, in some species apically 
thickened; ascospores curved, more or less allantoid, subbiseriate 
to crowded, hyaline, continuous, at maturity sometimes centrally 
and delicately pseudoseptate. 

Fuckel (27) published the generic name Nifsclikia Otth, un- 
accompanied by a generic description, in Symbolae Mycologicae. 
He describes three species : N. Fuckclii Nitschke in lift., N. tristis 
(Pers.) Fuckel, and A^ cxilis (Alb. & Schw.) Fuckel. He states 
that the first is based on Sphacria citpularis Fries, the second on 
5 . tristis Pers., and the tliird on S. cxilis Alb. & Schw. In the 
absence of a generic diagnosis the first-named species, N. Fuckclii, 
must be accepted as the type of the genus. Jn it the spores are 
unicellular and curved as figured by Fuckel. In the second spe- 
cies, K, tristis, the spores are straight and i -septate. Von Hohnel 
(36) noted this fact and transferred the si)ecies from Nitschkia to 
Wintcrina, The third species, N. cxilis, has perithecia wholly 
unlike those of Nitschkia, and has ])een transferred to the genus 
Nicsslia. 

The binomial Sphacria citpularis was first used by Persoon (53, 
55). He regarded his species as identical with the earlier de- 
scribed wS". cncurhitiila var. nigrcsccns Tode (85). Fries (24, 25) 
uses the Persoon name, and cites S. Pruni Schum. (72) as synony- 
mous. iMoreover, he distributed exsiccati specimens^ illustrating 
the species. Since authentic material from the herbaria of Tode, 
Persoon, and Schumacher is not availa])le, and since the descrip- 
tions and figures given by these older writers are in no case ade- 
quate for a certain identification, it seems best to base our con- 
ception of the species on the material of Fries, a portion of which 
has been available for study. 

Although Fuckel (27) states that Nitschkia Fuckclii Nitschke 
is based on Sphacria citpularis Fries, a comparison of the material 
distributed by him in Fungi Rhenani with that distributed by Fries 
proves that two fungi are represented. They are included here as 
N, Fuckclii and N, cupularts respectively. The first differs from 


2 Fries, Scler. Succ. Exsic. 23T , 
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the second in having a definite pseudoparenchymatoiis stroma and 
smaller perithecia. In N. cupularis a hyphoid subiculum is de- 
veloped. 

The genus Cyathisphaeria was founded by Dumortier (i6) in 
Commentationes Botanicae. Ue gives a brief and inaccurate ge- 
neric diagnosis, Sphaerulae aggrcgatac, astomcac, stromate in- 
scriae/' followed by an enumeration of six species, the first named 
being C. cupularis, based on Sphacria cupularis Pers. Since 
S. bcrbcridis and several other unrelated species are included the 
genus has no value. Moreover, it is impossible to use the name 
Cyathisphaeria to replace Nitschkia on account of uncertainty as 
to the identity of S. cupularis Pers. 

Saccardo (65) pul)lished Coclosphacria in 1873 replace 
Nitschkia Otth because of the existence in the diatoms of the 
older name, Niicsehia Hassall 1845, of similar sound. Although 
as originally published the name Coclosphacria was unaccompanied 
by a generic description, wSaccardo (64) later provided it with one, 
and included in the genus several species in addition to those incor- 
porated in Nitschkia by Fuckel. As the type of the genus he cites 
the type species of Nitschkia, N, Fuckclii, Incidentally he 
changes the original spelling of Nitschkia to Nitschkea, the genus 
having been named for Nitschke. 

Ellis (20) limited the genus Nitschkia to include only those 
species in which the perithecia are ces])itose, and recognized the 
genus Coclosphacria for those in which they are scattered. Sac- 
cardo (64) accepted this separation, and it has been employed by 
Berlese (5) and others. 

From the standpoint of present-day ])rocedure in nomenclature 
Coclosphacria has no standing whatever and must he abandoned. 
Saccardo was not justified in replacing Nitschkia Otth with Coclo- 
sphacria, as Nitschkia is hardly to be regarded as a homonym of 
Nit:::schia, Moreover, Ellis in applying the name Nitschkia in 
connection with its original type deprives Coclosphacria of its 
monotype. The genus Coclosphacria as emended by Ellis includes 
four species, no one of which is sufficiently close in its relationships 
to Nitschkia to fall within the scope of the present monograph. 

Although the original publication of the name Nitschkia Otth 
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was unaccompanied by a generic description, the three species 
included were adequately described, and figures and herbarium 
specimens were cited in each case. Since there is no uncertainty 
as to the identity of the type species, the retention of the generic 
name seems desirable. In the selection of lists of genera con- 
servanda for the fungi it is recommended that Nitschkia Otth be 
included. 

Thirty-two species have been described either as Nitschkia or 
Coclosphaeria. In the present revision only three of these are 
included in Nitschkia, a single new species being described. Of 
the remaining twenty-nine species, nine have been transferred to 
the related genera Calycnlosphacria, Tympanopsis, and Thaxteria, 
thirteen are definitely excluded from the Nitschkieae, and seven 
remain as doubtful due to the inadequacy of the original descrip- 
tions and the lack of authentic material for examination. The 
following list indicates the status of each species. In those cases 
in which a species has been included in the ])ast both in Nitschkia 
and Coclosphaeria it is here listed as originally described. Inirther 
information concerning the doubtful and excluded species is given 
at the end of the treatment of Nitschkia. 


C. acervata Karst excluded 

C: anceps Sacc. & Malbr doubtful 

N. Bcccariana (Bcrl. & Pegl.) Kuntze Tympanopsis 

N. bamhusaruni Rehm excluded 

C. calyculns (Mont.) Sacc Calycnlosphacria 

C. chit io pyxis ( B. & C.) Sacc excluded 

N. coUapsa (Romell) Chentantais Calycnlosphacria 

C. corticaia E. & E excluded 

C. Crustacea Karst doubtful 

N. cnpidaris Kar.st Nitschkia 

N. cuomphala ( B, & C.) E. & E Tympanopsis 

N. cxilis (Alb. Schw.) Fuckel excluded 

N. Flagcolctiana Sacc excluded 

N. Fuckelii Nitschke Nitschkia 

C. fnsariospora E. & E excluded 

C. Granati H. Fabre doubtful 

N. javanica Henn. & Nyni Nitschkia < 

C. Icptosporoides Wint Thaxteria 

C. media Sacc doubtful 

N. moravica Niessl doubtful 
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N. pauridia B. & C excluded 

N. pesisoidea (Pat. & Gaill.) Kuntze Calycidosphacria 

C. pusillima Speg excluded 

N, radicdis (Cooke) Kuntze excluded 

C. reccdens (Niessl) Berl excluded 

C, roscospora Pat excluded 

N. rugulosa (Rick.) v. Holm Thaxtcria 

N. snbconica Feltg doubtful 

N. suhconnata ( B. & C.) Kuntze excluded 

C. suberis Wint doubtful 

N. tristis (Pers.) Fuckel Calycidosphacria 

N. Winter hum Sacc Calycidosphacria 


In the following key the species are separated into two groups. 
In the first, typified by N. FuckclH, the perithecia are l)orne on a 
pseudoparenchyniatous stroma; in the second, typified by N. cupu- 
laris, they are seated on a hyphoid subiculum. wSince the perithecia 
in the stromatic forms are typically cespitose, the separation recalls 
that of Ellis for NitscJikia and Coclosphaeria, However, in the 
light of the relative meagerness of our knowledge of the group, 
and considering the small number of species included, there is no 
justification for splitting the genus on the basis of the presence or 
absence of stromatic tissue. Von Hohnel* (35) and Chentantais 
(ii) have both emphasized this fact. 

Key to the Species oe Nitschkia 

A. Porithfcia borne on a pseudoparenchyniatous stroma, densely gregarious 

to cespitose. 

1. I’erilhecia small, 200-270 /jl in diameter; ascospores 9— 1 1 X 2 fi. 

1. N. FuckeJii (Figs. 3, 20, 36). 

2. Perithecia large, reaching boo fj, in diameter, ascospores 15-20 X 3-3.5 fi. 

2. N. ftoridaiia (Figs. 4, 18, 37). 

B. Perithecia seated on a hyphoid subiculum, scattered to densely gregarious. 

1. Ascospores q-i6 X 2 is. 3. N. cupularis (Figs, i, 2. 19). 

2, Ascospores 18-22 X 9-^2 fi 4. N. javanica. 

I. Nitschkia Fuckelii Nitschke, in Fuckel, Symb. Myc. 165. 

1869 

Coclosphacria Fuckdii Sacc. Atti Soc. Veneto-Trentina Sci. Nat. 
2: 163. 1873. 

Winteria tuhercuUfcra var. caespitosa E. & E. N. Am. Pyren. 212. 
1892. 
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Illustrations: Fiickel, Synib. Myc. pi. fig. i. Berl. Ic. 
Fung. 3 : pi. 30. 

(Figures 3, 20, 36) 

Perithecia erumpent through crevices in the bark, cespitose, 
forming pulvinate, hemispheric or elongated groups, 0.5-5.0 mm. 
in diameter, containing several dozen individuals, borne on a 'well- 
developed pseudoparenchymatous stroma, black, glabrous, tnbercu- 
late, turbinate, the apex ])rovided with a papilliform ostiolum evi- 
dent both before and after collapse. 200-270 /x in diameter, fre- 
quently irregular from lateral pressure; asci clavate, 8-spored, 
thin-walled, chiefly 25-35 x lO/x (p. sp.), tapering to a thread-like 
base; spores allantoid, subbiseriate to crowded, hyaline, provided 
at each end with a single, small, bright, refractive globule, 9-11 x 

2fx. 

Differing from nipularis chiefly in the possession of a defi- 
nite pseudoparenchymatous stroma, and in its smaller perithecia 
and somewhat shorter spores. 

Material Examined 

Fuckel, Fungi Rhen. Fxsic. g68 (at Harvard Dniv.). 

P>erk. Brit. Fungi i/g (at Harvard Univ. and Missouri Bot. 
(jard.). 

Karst. Fungi Fenn. Exsic. (at Harvard Univ.). 

Sydow, Myc. IVlar. /p/5, 2/50, frjr (at N. Y. Uot. Card, and 
IIar\ard Univ.). 

Roum. Fungi Gall. Exsic. J 4SS (at Cornell Univ. and Harvard 
Univ.) . 

Thiim. Myc. Univ. /p./7 (at N. Y. Bot. Card., Harvard Univ., and 
Bur. PI. Ind.). 

Moug. & Nestl. Stirp. Cryi)t. Vogeso-Rhen. 77/ (at N. Y. Bot. 
Gard.). 

Herb. Barbey-Boiss. 59/, c,v Herb. Fuckel (at Tfarvard Univ.). 
Ellis Herb. T333, 1777b, labelled Winteria tubcrciilif era var. 
cars pit osa (at N. Y. Bot. Gard.). 

2. Nitschkia floridana sp. nov. 

Type: In Herb. R. Thaxter at Harvard Univ. (portion of type 
collection deposited as i8p4 in Herb. Fitzpatrick). 
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(Figures 4, 18, 37) 

Perithecia 350-600 /x in diameter, coarsely roughened with large, 
irregular warts, black, shiny, densely gregarious to cespitose, fre- 
quently irregular in shape from crowding, completely collapsing 
apically but due to the extreme roughness of the wall failing to 
assume a definite cupulate aspect, seated on a prominent, pseudo- 
parenchymatous stroma, superficial on decorticated wood, not 
erumpent ; subiculum lacking ; ostiolum obscure ; asci clavate, long- 
stipitate, thin-walled, evanescent, 35-60 x 9/1. (p. sp,), 8-spored, 
not apically thickened ; spores typically allantoid, occasionally 
straight, sul:)])iseriate to crowded, hyaline, continuous, in age de- 
veloping a central pseudoseptum, 15-20 x 3-3.5 prominently 
gnrtulate. 

On decorticated wood in Florida. 

Material Examined 

Herb. R. Thaxter at Harvard University, type, collected ])y R. 
Thaxter at Daytona, Florida, January 1898 (portion of type 
collection deposited as iSp 4 in Herb. Fitzpatrick) ; another col- 
lection made by R. Thaxter at Cocoanut Grove, Florida, October 
1897 (l^ortion deposited as j 8 p 6 in Herb. Fitzpatrick). 

3. Nitschkia cupULARis Karst. Myc. P'enn. 2: 81. 1873 

?SpJiacria cucurhitida var. nigrcsccns Tode, Fungi Meckl. 2: 39. 

1791- 

?SpIiacria cupularis Pers. Obs. ]\ryc. 65. 1796; vSyn. Fung. 53. 

t8ot. 

?Sphacria Pnmi Sebum. Enum. PI. Saell. 2: 164, 165. r8o3. 

Sphacria cupularis Fries, Sv. Vet.-Akad. Ilandl. 37: T12. 1817; 

Syst. Mycol. 2: 416. 1823. 

Cucurhitaria cupularis Gray, Nat. Arr. Brit. PI. i: 519. 1821. 

Cyathisphacria cupularis Dumort. Comment. Bot. 87. 1822. 

Hypoxylon cupularc Kickx, FI. Crypt. Louvain 114. 1835. 

Cucurhitaria cupularis Cooke, Hand]). Brit. Fungi ed. 2: 842. 
1871. 

Coclosphacria cupularis Karst. Medd. Soc. Faun. FI. Fenn. 5: 42. 

1879 - 

Illustrations : Berl. Ic. Fung. 3 : pi. sg under Nitschkia tristis 
is apparently this species. 
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(Figures i, 2, 19) 

Perithecia erumpent through crevices in the bark, occasionally 
more or less superficial, gregarious, black, minutely roughened, not 
definitely tuberculate, turbinate, 300-450 /a in diameter, the flat- 
tened apex provided with a prominent, central, papilliform osti- 
olum, the base supplied with a tuft of prominent, coarse, brown 
hairs, 6-7 /a in diameter, which radiate over the substratum and 
mingle with others from neighboring individuals forming a defi- 
nite, hyphoid subiculum ; no evidence of stromatic tissue ; collapse 
first indicated by a circular depression around the papilla, finally 
complete, the perithecium becoming deeply cupulate with the papilla 
evident in the bottom of the cup; asci clavate, 8-spored, 22-40 x 
8-12 /A {p, sp.), thin-walled except at the apex where a peculiar 
hyaline thickening is developed, tapering to a thread-like base, 
evanescent ; spores curved, subbiseriate to crowded, hyaline, often 
provided with terminal guttulae as in N. Fuckelii, continuous, in 
age mulliguttulate and pseudoseptate, 9-16 x 2 /a. 

Nitschkia cupidaris as treated in the literature is a composite 
species, including the species segregated above as Fuckelii. As 
here treated it is based on the material distributed by Fries to 
illustrate '' Sphacria cupularis Pers. ex Fries.’’ Since doubt exists 
as to its identity with S. cupularis Pers., the synonymy given above 
is of doubtful value. The species has been generally misunder- 
stood. Von Hohnel (36) points out that a number of exsiccati 
specimens purporting to represent it are merely aged collections of 
Gihhcrella pulicaris, and the writer has on several occasions found 
that material labelled Nitschkia cupularis was in reality old and 
blackened Nectria cinnabarina. This confusion in exsiccati com- 
bined with the fact that two or more species have been included 
under the one name has made a clear understanding of the species 
difficult to obtain. 

Material Examined 

Fries, Scleromyc. Suec. 237 (at Har\"ard Univ.). 

Plowr. Sphaer. Brit. 65 (at Harvard Univ.). 

Rehm, Ascom. 7743 (at Harvard Univ. and in Bur. PI. Ind.). 

4. Nitschkia javanica Henn. & Nym. Monsunia i: 167. 1900 

Thaxteria javanica v. Hdhn. Ann. Myc. 16 : 75. 1918. 

Type: In Herb. Hennings ( a slide in Herb. Fitzpatrick made 
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from single perithecium shows hyphae of subiculum, but not asci 
or spores). 

Perithecia scattered to cespitose, borne on a subiculum of brown 
hyphae, 3-4 /x in diameter, turbinate with a papilliform ostiolum, 
radiately substriate to subrugose, approx, i mm. in diameter ; asci 
clavate, obtuse, base attenuated, ioo~i20 x 10-12 /x; spores 
obliquely uniseriate, oblong-subcylindric, subcurved, 2-3-guttulate, 
18-22 X 9-12 /X. 

Java, on decaying branches, July 1898, E. Nyman. 

A portion of the type material was received in a much crumbled 
condition, and only a single perithecium was obtained for study. 
It was used in the preparation of a microscopic mount, but yielded 
no asci or spores. It was cupulate, having been turbinate before 
the collapse, and was attached to the brown hairs of the subiculum. 
The above description is based on the original diagnosis. Von 
Hohnel (36) states that the species should be transferred from 
Nitschkia to Thaxteria, but does not say that he has studied mate- 
rial of it. Although our knowledge of the species is very incom- 
plete, there seems to be justification for retaining it in the genus 
Nitschkia. 

Doubtful Species of Nitschkia 

The following seven species, placed by their authors in Nitschkia 
or Coclosphacria, may for the present be listed as doubtful mem- 
bers of the genus Nitschkia. They are known only from the type 
collections, and the writer's efforts to obtain material for study 
have been unsuccessful. The original descriptions are in every 
case inadequate and unaccompanied by illustrations. 

I. CoELosPHAERiA ANCEPS Sacc. & Malbr. Atti 1 st. Veneto VI. i : 

1273. 1882 

Nitschkia anceps Berk Ic. Fung. 3 : 23, 24. pi. 5/. 1900. 

The type collection of this species is represented by a frag- 
mentary specimen in the herbarium of Saccardo. It has not been 
available to the writer, but Berlese (5) states that his figures are 
drawn from it. A translation of the original description follows : 

Perithecia erumpcnt-superficial, in minute subcircular groups 
I mm. in diani.. densely crowded, globose, becoming cupulate, 
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black, 1/5-1/6 mm. in diam.; ostiohim obscure; context pseudo- 
parenchymatous, black; asci clavate, tapering below, 60-6^ x <?- 
10 yi, surrounded by broad septate paraphyses, 8-spored; ascosporcs 
biseriate, allantoid, straight to curved, 10-14 x 5 fi, bi- to quadri- 
guttulate, hyaline'^ 

2. CoELOSPiiAERiA CRUSTACEA Karst. Acta Soc. Faun. FI. Fenn. 

27:7- 1905 

Nitschkia Crustacea Sacc. & Trott. Syll. Fung. 22: 68. 1913. 

A translation of the original inadequate description follows: 
'' Perifhecia very much crowded, beautifully cupulate, black, naked, 
very minute; asci cylindric clavate, 8-sporcd; spores subbiseriate, 
elongated, curved to straight, hyaline, 8-12 x 2 fx.” 

A specimen collected by J. F. Brenckle (9) at Wirch Lake, 
Kulm, North Dakota, and distributed by him^ was examined by 
Rehm and identified as questionably this species. This material 
has been examined by the writer, and although it can not be said 
to differ in any respect from the description given by Karsten, it 
is certainly not a Nitschkia. 

3. CoELOSPJiAERJA Granati H. Fabre, Ann. Sci. Nat. VI. 15: 

31-69. 1883 

Nitschkia Granati Kuntze, Rev. Gen. 3-: 501. 1898. 

The original description translated follows: '\Perithccia buried 
in the bark, cj'umpcnt, scattered to cespitose, z/j mm, in diam., 
globose, apiccdly flattened to somewhat cupulate; ostiolum papillate, 
occasionally rostrate; asci cylindric-clavate, sessile, 8-spored, 40— 
50 X 6-y jx; ascospores subbiseriate, cylindric, curved, hyaline, 
provided at each end with a refractive guttiile, 10 x 2 ^xf^ 

4. CoELOsriiAERiA MEDIA Sacc. Michelia 2 : 592. 1882 

This species is figured by Berlese (5) from the original speci- 
men, but the figure can not be said to demonstrate that the fungus 
is in reality a Nitschkia. A portion of the type collection was 
sent to the writer from the herbarium of Saccardo, but failed to 
show perithecia of Nitschkia. Von Hohnel (36) regards the 


8 Brenckle, N. D. Fungi Too. 
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species as perhaps a member of the genus Loranthomyces. The 
original description translated is as follows : Perithecia cespitose, 
erumpent, globose to depressed, then umbUicate, 1/5 mw. diam., 
rugulose-shaggy, black; asci clavate, short stalked, 20 x 6-7^1 
{p, sp.), 8-spored; spores biseriate, allantoid, 8-g x 1.5-2 fi, quadri- 
guttulate, hyaline.'' 

5. Nitschkia moravica Niessl in Paul, Verb. Natiirforsch. Ver. 

Brunn 47: 139, 140. 1908 

A translation of the original description follows: Perithecia 
aggregated, often densely cespitose, 0.2 mm. in diam., subovoid, 
collapsing to cupulatc, nearly black, fibrous at the base; asci cla- 
vate, long stipitatc, 50-70 fi (p. sp. 40) long, J2 ijl wide, 8-spored; 
spores 1-5-scriate, cylindric, curved, hyaline, ends obtuse and each 
provided with one oil globule. lo-ii x 2-5 

6. Nitscxikia subconica Feltg. Rec. Mem. Soc. Bot. Luxemb. 

15:201. 1902 

From the original description this species seems not to be one 
of the Nitschkieae, but since material has not been examined it 
can not yet be definitely excluded from the group. 

7. CoELosPHAERiA suBERis Wiut. Bol. Soc. Brot. 1883 : 17. 1884 

Lasiosphaeria suberis Cooke, Grevillea 15: 122. 1887. 

Nitschkia suberis v. Hohn. Ann. Myc. 16: 105. 1918. 

The original description translated follows: ^Perithecia scat- 
tered to gregarious, superficial, lacking a subiculum, lenticular, 
finally collapsed to concave, black, rugulose and very sparingly 
covered with very short, brozm, septate hairs. Asci cylindric, 
Capering somewhat at both ends, sessile, 8-spored, 8o-go x 10 fi, 
surrounded by filiform paraphyscs ; ascospores irregularly biseri- 
ate, allantoid, almost semicircular, hyaline, continuous, 17-25 x 

3-5 

Excluded Species 

The following thirteen species placed by their authors in Nitsch- 
kia or Coclosphaeria are here excluded from the Nitschkieae. 
Authentic material has been examined in practically every case. 
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The fungi lack the essential characters of Nitschkia and its rela- 
tives, Nine additional species have been transferred to Calyculo- 
sphaeria, Tympanopsis, and Thaxteria. 

i. CoELOSPHAERiA ACERVATA Karst. Medd. Soc. Faun. FI. Fenn. 

5:55- 1879 

Ncctri Coryli Fuckel, Symb. Myc. 180. 1869. 

In the original description of this species Karsten (39) states 
that the perithecia are red. Moreover, in a later paper (40) he 
cites his binomial as a synonym of Ncctria Coryli Fuckel. Ber- 
lese (5) points out that the appendiculate spores place the species 
in Aponcctria. 

2. Njtschkia Bambctsarum Rehm, Leaf. Philippine Bot. 8: 
2956. 1916 

Material identified by Rehm'^ has been examined and found to 
lack the essential characters of the Nitschkieae. The perithecia 
are spheric, possess a prominent beak, and do not become cupulate. 
The spores, though allantoid, are in mass distinctly yellowish. 
The species is of doubtful relationships. 

3. Coelosphaeria chiliopyxis (B. & C.) Sacc. Syll. Fung, i : 

95. 1882 

Sphaeria chiliopyxis B. & C. Grevillea 4: 141. 1876. 

Nitschkia chiliopyxis Kuntze, Rev. Gen. 3^: 501. 1898. 

The material on which this species was erected was collected by 
Ravenel at Aiken, South Carolina. The writer has seen a portion 
of the type collection in the herbarium of Curtis as well as several 
co-type specimens. In none of these have asci or spores been 
found. The bodies described as perithecia are minute ( 85-1 70 /x), 
black, shiny, tuberculate spheres seated directly on the fibers of 
the wood, evident mycelium being absent. They lack an ostiolum, 
and there is in reality nothing to indicate that they are fruit-bodies. 
They resemble somewhat the bulbils of Papulospora. The as- 
sumption of Berlese (5) that they are the pyciiidia of Aposphaeria 
is unwarranted. 


^ Baker, Fungi Malay. i68. 
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4. C0EI.0SPIIAERIA coRTiCATA E. & E. Proc. Acad. Phila. 1890: 

221. 1890 

Nitschkia corticata Kuntze, Rev. Gen. 3*: 501. 1898. 

This species was collected by C. H. Demetrio® on bark of dead 
Madura aurantiaca at Einina, Missouri, November 1889, and is 
known only from the type collection. The writer has examined 
portions of this collection in the herbarium of Ellis at the New 
York Botanical Garden, and in the Everhart Herb, at Harvard 
University. The fungus is apparently an undescribed species of 
Cdronophordla. 

5. Nitschkia exilis (Alb. & Schw.) Fuckel, Symb. Myc. 165. 

1869 

Sphacria exilis Alb. & Schw. Consp. Fung. 44. 1805. 

Chaefomium pusillum Fries, Syst. Myc. 3 : 255. 1829. 

Venturia Chactomium Ces. & de Not. Schema, in Comm. Soc. Crit. 
Ital. 1:225. 1863. 

Niesslia Chaetomium Auerswald in Gonp. & Rab. Myc. Eur. 5--6 : 
30. 1869. 

Coclosphacria exilis Sacc. Syll. Fung, i : 92. 1882. 

Niesslia exilis Wint. in Rab. Krypt.~Fl. : 196. 1887. 

Authentic specimens of Sphaeria exilis Alb. & Schw. have been 
studied in the herbaria of Schweinitz and Curtis. The material 
was collected at Niesky in Lusatia. Several other specimens un- 
questionably of the same fungus have been seen. One of these 
was collected by Curtis (15) at Society Hill, South Carolina, the 
others are specimens distributed by Fuckel,® Karsten,*^ and Jaap.® 
A specimen in the herbarium of Curtis collected by Schweinitz at 
Nazareth, Pennsylvania, and labelled Sphaeria exilis Alb. & Schw. 
is not this species. It shows colored 3-septate spores and is 
Melanomma exile (Schw.) E. & E. Moreover, the American 
material in the herbarium of Schweinitz differs from the type col- 
lection from Niesky. 

6 Herb. Demetrio 2 ^ 2 . 

® Fuckel, Fungi Rhen. 2023 . 

7 Karst. Fungi Fenn. Exsic. 8 ^ 6 . 

8 Jaap, Fungi Sel. Exsic. 187 . 
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Sphaeria cxilis Alb. & Schw. has been found to have 2-celled 
spores and should probably bear the name Nicsslia cxilis (Alb. & 
Schw.) Wint. (90). Although included by Fuckel in the genus 
Nitschhia, it lacks the essential characters of the Nitschkieae as 
here treated. 

6. Nitschkia Flageoletiana Sacc. Manipolo di Microiniceti 

nuovi. Rend. Congresso Bot. Palermo 48. 1902 

Bcrtia parasiliia H. Fabre, Ann. Sci. Nat. VI. 9: ()5. 1878. 

Homostcgia parasitica Rehm, Hedwigia 26 : 97. 1887. 

Microthyrium cpimyccs Sacc., Bomm. & Rouss. in Bomm. & Rouss. 

Bril. Soc. Bot. Belg. 26: 200. 1887; Hedwigia 26: 97. 1887. 

Myiocopron Flagcolctiammi v. lldhn. Sitzungsber. K. Akad. Wiss. 
Wien 124: 18, 19. 1915. 

Trichothyrhim epimyccs Theiss. Ann. Myc. 14: 430--432. 1916. 

LoraYithoinyccs cpimyccs v. H(‘>hn. Sitzungsber. K. Akad. Wiss. 
Wien 126: 283-352. 1917. 

This species has been variously jilaced by different writers. 
The perithccium is well figured by Chentantais (ii), and is shown 
to be of the flat, shield-shafied type. Von Plohnel has referred the 
fungus to the genus LorantJiomyccs and Theissen and Sydow (83) 
include it in this genus in the family Trichothyriaceae. The writer 
has examined a number of exsiccati specimens distri])utc(l under 
the various names listed in the above synonymy and has found 
them all to be the same. The species is not as suggested by Rehm 
identical with Dotliidca cpisphacria Peck. Examination of the 
type material of this fungus shows it to be very different. 

7. CoKLOSPIIAEKIA FUSARIOSFORA E. & E. JoUr. MyC. 4: 62-65. 
1888. (Misspelled fusariispora in N. Am. Fungi, 3016.) 

The type material of this species in the herbarium of Ellis has 
been studied. Other authentic specimens have also been examined. 
The ascospores at maturity are clearly i -septate and narrow fu- 
soidal, the perithecia are spheric, a stroma or subiculum is absent, 
and paraphyses are abundant. Although the perithecia collapse to 
cupulate, the species can not be regarded as closely related to 
Nitschkia, It is strikingly similar to Winteria rhuina F. & E. and 
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may be the same. Von Hohnel suggests that the species may be a 
Leptosporella. 

8. Nitschkia pauridia B. & C. Grevillea 20: 107. . 1891 

Sphaeria pauridia B. & C. in Herb. 

Fracchiaca pauridia Berl. Ic. Fung. 3: 25. 1900. 

The original description of Nitschkia pauridia B. & C. is based 
on Curtis’s specimen 1413. In his herbarium there is a packet of 
material labelled by him as follows: ''Sphaeria Meliae? Schw. 
(1413) Meliae Ram. mort. Sept. 1847, Society Hill, South Caro- 
lina.” In manuscript which accompanies his specimens he can- 
celled the name S. Meliae and substituted S', pauridia, but he 
neglected to make this change on the packet. The fungus is not 
S. Meliae Schw. A portion of the type collection of the latter 
species deposited in the Curtis herbarium and labelled " Sph, 
Meliae Schw. No. 298 ” shows an entirely different sort of fungus. 

The asci of V. pauridia B. & C. are polysporous. This fact was 
recognized by Curtis, for he pictures an ascus on the packet of 
material. It is strange that Cooke overlooked the point. Berlese 
figures the fungus and describes it as Fracchiaea pauridia (B. & 
C.) comb. nov. The perithecia are black, turbinate, erumpent in 
clusters of ten or more, and resemble in form and habit those of 
F. subcongregata (B. & C.) E. & E., type of the genus. They 
bear short spines as in this species and possess a noticeable papilli- 
form ostiolum. 

9. Coelosphaeria ( ?) PUSTLLiMA Speg. Anal. Soc. Ci. Argent. 

47 : 269. 1899 

A portion of the type collection of this species, kindly forwarded 
by Professor Spegazzini, has been examined and found to be very 
unlike Nitschkia and its relatives. The perithecium is minute 
(approx. 1 50 ft in diam.) and is provided with a prominent beak. 
A stroma is absent and the perithecia are scattered or occasionally 
loosely aggregated. There is no evidence of superficial hyphae 
and the perithecium does not collapse. The species would seem to 
belong to Ceratostomella rather than to Coelosphaeria. 
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lo. Nitschkia radicalis (Cooke) Kiintze, Rev. Gen. 3-: 501. 

1898 

Cucurbitaria radicalis Cooke, Grevillea 7: 51. 1878. 

Coelosphacria radicalis Sacc. Syll. Fung, i : 93, 1882. 

Material distributed by RaveneP has been examined at Harvard, 
the New York Botanical Garden, and Cornell. The fruit-bodies 
possess a beaked ostiolum, and are flask-shaped, cespitose, and 
erumpent. No asci were found. Brown 2-celled oval pycnospores 
are present. The fruit-body is evidently a pycnidium. The fun- 
gus has been variously treated, being placed by different authors in 
Dothiorclla, Diplodia, Botryodiplodia, etc. Regardless of whether 
the form is ascigerous or not, the fungus is clearly not closely 
related to Nitschkia, 

IT. Nitschkia recedens (.Niessi) Berl. Ic. Fung. 3: 22. pi. 27, 

fig. 2. 1900 

ColospJiacria recedens Niessl in Thiim. Contr. FI. Myc. Lusit. 25, 

26. 1881. 

Von Hohnel (36) states that Calosphaeria recedens Niessl is 
from the description clearly a species of Romellia Berl. and not as 
treated by Berlese (5) a Nitschkia. 

Authentic material distributed by de Thumen’® has been exam- 
ined by the writer and compared with authentic material of Calo- 
sphaeria vibratilis (Fries) Nitschke, type species of the genus 
Romellia Berl. The asci and spores in the two species are similar, 
several asci being borne on a branching “ ascophore ” as figured by 
Berlese. The perithecia of C. recedens are much smaller than 
those of C. vibratilis, and lack the peculiar flattened tip found in 
the latter species. No cupulate individuals have been observed in 
either case. 

Calosphaeria recedens is not closely related to Nitschkia, The 
perithecia are small (200-250^1), globose, crowded to scattered, 
buried in the inner bark and remaining covered for a long time, 
finally erumpent and protruding, provided with a prominent papilli- 
form to short-beaked ostiolum and not collapsing. 

0 Rav. Fungi Am. Exsic. 344. 

Thiim. Myc. Univ. Ty84. 
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12. CoELOSPHAERiA ROSEOSPORA Pat. Tab. Fung. 7 : 74. 1889 

Nitschkia roseospora Kuntze, Rev. Gen. 3^: 501. 1898. 

Berlese (5) states that this species belongs to Bissoseria Sacc. 
Von Hohnel (36) says that it is merely the young condition of 
B, sorbina (Nyl.) v. Hohn. The writer has attempted to obtain 
a portion of the original collection for examination, but without 
success. Patouillard has written that the entire specimen was sent 
to Berlese for use in the preparation of leones Fungorum. It has 
not been possible to obtain it from the herbarium of Berlese, and 
no 'Other material bearing this name has been seen. The figures 
given by Patouillard are, however, sufficient to show that the 
fungus is not closely related to Nitschkia. The filamentous para- 
physes, the rosy spores, and the white matted mycelium show it to 
be very difTerent. 

13. Nttschkta subconnata (B. & C.) Kuntze, Rev. Gen. 3^: 

501. 1898 

Sphaeria subconnata B. & C. Grevillea 4: 141. 1876. 

Gibbera morkarpa Cooke, Grevillea 7: 51. 1878. 

Coelosphaeria subconnata Sacc. Syll. Fung, i : 93. 1882. 

Fraccliiaea subconnata Berl. Ic. Fung. 3 : 24, 25. pi. 51, fig. 2. 
1900. 

Berkeley (3) in his description of Sphaeria subconnata B. & C. 
states that the asci are “stuffed with the minute sausage-shaped 
sporidia.^’ Berlese (5) examined the type specimen, compared it 
with the original collection of Gibbera morkarpa Cooke, found the 
two to be identical, and includes the species in the genus Frac- 
chiaea. His figure drawn from the type of Berkeley shows a 
polysporous ascus. Saccardo was clearly in error in including the 
species in Coelosphaeria. 

Sphaeria subconnata Schw. (74) is an entirely different species. 
A portion of the type collection in the Curtis herbarium has been 
examined, and it agrees with the description of Schweinitz. The 
fruit-bodies are black, occur in elongated areas rupturing the bark 
by a long, narrow slit, and becoming erumpent. They are probably 
pycnidia. They contain small, unicellular, hyaline, oval spores. 
The material was collected on the stems of cotton, while the 
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original collection of the species of Berkeley and Curtis was made 
on liquidambar. 

(To be concluded in the March number) 

explanation of plates 

The drawings were niade*by the writer with the aid of a camera lucida, 
and reduced one fourui in reproduction. The magnifications given refer to 
the figures as reproduced. Leitz apochromatic objectives and compensating 
oculars were used. 

Plate i 

Fig. I. Nitschkia cupularis. An ascus with mature spores. X 960. 

Fig. 2. N. cupularis. A group of ascospores. X 960. 

Fig. 3. N. fuckclii. A group i f ascospores. X 960. 

Fig. 4. N. floridana. A group of ascospores. X 960. 

Fig. 5. Cyathisphacria collapsa. A group of ascospores. X 960. 

Fig. 6. C. tristis. An ascus. X 960. 

' Fig. ;. C. pcci^oidca. A group of spores. X 960. 

Fig. 8. C. macrospora. An ascus with mature spores. X 675. 

Plate 2 

Fig. 9. Thaxteria leptosporoidcs. An ascus (X685) and several free 
spores (X 960). The spores in the ascus are immature, hyaline, and i-scptate. 
the free spores represent several stages in later development, the mature 
spores being l)rown and 3-septate. 

Fig. 10. T. didyma. A group of spores of various degrees of maturity. 
X 960. 

Fig. II. Acanthonitschhea argentinensis. A group of ascopores. X 960. 

Fig. 12. A. argentinensis. A peritliecial spine. X 480. 

Fig. 13. A. macroharhata^ A group of ascopores. X 960. 

Fig. 14. A. macrobarbaia. A peritliecial spine. X 480. 

Fig. 15. A. macrobarbaia. A portion of a branching hypha from the 

subiculum. X 480. 

Fig. 16. Tympanopsis euomphala. Two asci with mature spores. X 960. 

Fig. 17. T. uniseriata. An ascus with mature spores. X 960, 

Plate 3 

Fig. 18. Nitschkia floridana. Perithecia of the type specimen. X 20. 

Fig. 19. N. cupularis. Perithecia. X20. 

Fig. 20. N, Fuckelii. Erumpent groups of perithecia, X20. 

Fig. 21. Calyculosphaeria macrospora. Perithecia of the type specimen. 
X 20. 

Plate 4 

Fig. 22. C. collapsa. Perithecia. X20. 

Fig. 23. C. collapsa. Perithecia. X 6. 

Fig. 24. C. peeisoidea. Perithecia of the type specimen. X 20. 

Fig. 25. C. tristis. Perithecia. X 20. 
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Plaice 5 

Fig. 26. Tympanopsis uniseriata. Perithecia from the type specimen. 

X 20. 

Fig. 27. r. euomphala. Perithecia. X 20. 

Fig. 28. T. uniseriata, Perithecia. X 6. 

Fig. 29. Acanthonitschkea macrobarbaia. Perithecia. X 6. 

Plate 6 « 

Fig. 30. Thaxteria leptosporoides. Perithecia. X 6. 

Fig. 31. T, leptosporoides. Perithecia. X 20. 

Fig. 32. T. didyma. Perithecia from the type specimen. X 20. 

Fig. 33. T, didyma. Perithecia from the type specimen. X 6. 

Plate 7 

Fig. 34. Calyculosphaeria tristis, Perithecia in , longitudinal section. 
X 43. The hairs of the subiculum and the bases of the perithecia were 
loosened from the substratum in sectioning. 

Fig. 35. Thaxteria didyma. A perithecium in longitudinal section. X 43. 
Fig. 36. Nitschkia Fuckelii. Perithecia and stroma in longitudinal sec- 
tion. X 43. 

Fig. 37. N, floridana. Perithecia and stroma in longitudinal section. 
X 43. 

Fig. 38. Calyculosphcerta macrospora. A perithecium in longitudinal sec- 
tion. X 43. 
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MONOGRAPH OF THE NITSCHKIEAE 


Harry Morton Fitzpatrick 
(Continued from the January number) 

2. Calyculosphaeria nom. nov. 

Winterella Berl. Ic. Fung, i : 94. 1894. Not Winterclla Kuntze, 
Rev. Gen. 2: 34. 1891. Not Winterella Sacc. Syll. Fung. 14: 
620. 1899. 

Winterina Sacc. emend. Syll. Fung. 14: 589. 1899. Not Win- 
tcrina Sacc. Syll. Fung. 9: 909. 1891. 

Type species, Nitschkia tristis Fuckel. 

Perithecia black, coriaceous-carbonaceous, turbinate, collapsing 
to cupulate, scattered to densely gregarious, arising from a hyphoid 
subiculum of coarse, brownish-black, iridescent hyphae, or seated 
on a well-developed pseudoparenchymatous stroma, usually promi- 
nently tuberculate, in one species strigose, apically ostiolate; osti- 
olum obscure to papilliform ; asci thin-walled, evanescent, 8-spored, 
clavate, tapering to a long thread-like stalk, in some species apically 
thickened; ascospores straight, fusiform to subcylindric, subbiseri- 
ate to crowded, hyaline, at maturity centrally i -septate, sometimes 
appearing to be 3-septate due to the presence of guttulae separated 
by pseudosepta, in some cases slightly constricted. 

The genus Winterella Berl. (5) was based on Winteria tuber- 
culifera E. & E. Saccardo had previously used the name Win- 
terella (64) for a subgenus of Cryptospora Tulasne, and Kuntze 
( 44 ) elevated it to generic rank to replace Cryptospora Tulasne 
which is antedated by Cryptospora Karelin & Kirilow (1842), a 
genus of the Cruciferae. The name Winterclla is, therefore, un- 
tenable for Berlese’s genus. 

[MvcoLor.iA for January (15: 1-44) was issued January 25, 1923.] 
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The genus Wintcria Sacc. (66) is equivalent to Hypocreopsis 
Wint. (86), not Karst. (37), and is antedated by Selinia Karst. 
(38), a recognized genus of the Hypocreales. The name Wintcria 
was later proposed by Rehm (56) for a subgenus of Tremato- 
sphacria. He gave a subgeneric diagnosis, but employed the 
anomalous procedure of using the name in his binomials. Sac- 
cardo (64) gave the group generic rank, attributed it to Rehm, and 
incorporated it in the Hyalophragmiae of the Sphaeriaceae. 

The genus Wintcrina Sacc. (64) was founded to include species 
differing from Wintcria Rehm in the possession of muriformly 
septate spores, and embraced W. crustosa E. & E., JV. rhoina 
E. & E., and W. cocnilca E. & E. In Wintcria as typical phragmo- 
sporic species Saccardo retained the type species W. lichenoides 
Rehm, W. ziridis (Rehm) Sacc., W. tubcrcidifera E. & E., and 
others. Later, it having been demonstrated that W. lichenoides 
and W, viridis in reality possess muriform spores, Saccardo re- 
versed his position and published Wintcrina Sacc. emend, to in- 
clude the phragmos])oric species. He excluded from the emended 
genus W. coerulca and included W. tuberculifera previously as- 
signed to Wintcria. 

Later von Hdhnel (31) in a critical revision of these genera 
found that the type species of the genus Wintcria. W. lichenoides 
Rehm, as well as W. viridis Rehm, and W. cembrincola Rehm in 
herb, are lichens and fall in the genus Microglaena. The species 
W. exccllens Rehm was found to be identical with Odontotrema 
hcmisphaericum, and the other species of the genus were found to 
belong to widely separated genera. It is evident, therefore, that 
the generic name Wintcria Rehm must be abandoned. 

Although the genus Wintcrina Sacc. (1891) was founded to em- 
brace muriform-spored species, only one of the three species in- 
cluded, W. coeridea E. & E., really has muriform spores. It 
should, therefore, be regarded as the type of the genus. Von 
Hohnel has shown that this species, W. subcoeridesccns, W. acu- 
mmans, W. intermedia, and W. laricina are all identical. He has 
erected a new genus, M ycoglaena, to include the single species, 
M. subcoeridesccns (Nyl.) v. Hohn. The generic name Win- 
terina might better have been retained for it, especially since the 
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other two species included in Vl^interina have been shown by von 
Hohnel to lack muriform spores and to belong to Lcptosporella. 
The name ll intcrina can not in any case be recognized foY the 
emended genus of Saccardo, since it was applied earlier to another 
group. 

The species IVintcria tuhcrciilifcra E. & E. is the type of both 
Winterina Sacc. emend, and Winter cUa Berl. As originally de- 
scribed by Ellis (19) the spores are said to be “hyaline, 2-4- 
nucleate (becoming 1-3-septate The writer has examined 

them, however, under the best lenses and finds that only a single 
central septum is formed. The presence of large guttulae some- 
times causes the appearance of additional pseiidosepla. The spe- 
cies is, therefore, not phragmosporic. The writer finds it to be 
identical with Nitschkia iristis Fuckel. 

Von Hohnel (35 J in a revision of the allantoid-sporcd Sphaeri- 
aceae calls attention to the fact that in many of the species included 
in the genus Nitschkia the spores are in reality straight rather than 
allantoid, and often appear 2-celled. A comparison of the spores 
of several of these species with those of JV. tuhcrciilifcra led him 
to conclude that the genus Nitschkia is identical with Wintcria 
Sacc. emend. Later (36) he discovered that the spores in N. 
cupiilaris are actually allantoid as originally described, and lie re- 
versed his decision and recognized Nitschkia and Winterina as 
separate genera, the latter having straight, uniseptatc spores. In 
the present account two genera are recognized, but since the names 
Winterina and Winterclla are untenable it has been necessary to 
select a new generic name. 

Key to the Species of Cai.vcueosphafria 

A. Ascospores less than 12 fi in length. 

1. Perithecium tubcrculale, osliolum obscure. 

a. Perithccinni strikingly tuberculatc with large warts, not promi- 

nently stipitate. i. C. tristis (Figs, 6, 25, 34). 

b. Perithecium more minutely tuberculate, strikingly stipitate. 

2. C. calyculus. 

2. Perithecium strigose, ostiolum very evident. 

3. C. pecicoidca (Figs. 7, 24). 

B. Ascospores 12 fi or more in length. 

1. Ascospores 12-17 x 3 . 5-7 fusiform. 

4. C. collapsa (Figs. 5, 22, 23). 

2. Ascospores 36—45 x 12—14 fi, subfusiform to subcylindric, prominently 

constricted. 5- C. macrospora (Figs. 8, 21, 38). 
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I. Calyculosphaeria tristis (Fueled) comb. nov. 

?Sphaer{a tristis Pers. Ic. Descr. Fung. 2: 49. 1800. Not 5 . 

tristis Tode, Fungi Meckl. 2 : 9. pL p, fig. 6 y On-c. 1791, which 
is the same as 5 *. phacostroma Dur. & Mont., and a CJiaeto- 
sphaeria. 

Nitschkia tristis Fuckel, Symb. Myc. 165. 1869. 

Coelosphaeria tristis Sacc. Syll. Fung, i : 92. 1882. 

Melanopsamma Grevillii Rehm, in Starback, Bih. Sv. Vet.-Akad. 

Handl. 16 (3) 5. pi. /, fig. i a, b. 1890. 

Wintcria tnhcrcnUfera E. & E. Proc. Acad. Phila. 1890: 240. 
1890. 

Winterclla tuhcrcuHfcra (E. & E.) Berl. Ic. Fung, i: 94. 1892. 

(Incorrectly spelled tuhcrciiUgera.) 

Wintcrina tuberculif era (E. & E.) Sacc. Syll. Fung. 14: 589. 
1899. 

Nitschkia Winteriana Sacc. Mem. Accad. Sci. Padova 33: 159. 
1917, 

Wintcrina tristis v. Hdhn. Ann. Myc. 16: 105. 1918. 

ILLU.STRATIONS : Pers. Ic. Descr. 2: pi. I2, figs. 5, 6; Bih. Sv. 
Vet.-Akad. Handl. 16(3)^: pi. j, fig. i a, b. 1890. 

(Figures 6, 25, 34) 

Hyphoicl siibiciilum profusely developed to scanty, composed of 
brownish-black threads, 7-9/4 in diameter, and of characteristic 
metallic iridescence; perithecia subcespitose or densely gregarious 
to scattered, forming black patches frequently several centimeters 
in diameter on the surface of the bark or decorticated wood, some- 
times fringing crevices in the bark and appearing erumpent, vari- 
able in size, 360-750 /i (mostly 400-500 //,) in diameter, black, usu- 
ally dull, glabrous, not strigose, strikingly tuberculate with large 
warts which in some collections measure 75-90 /4 in diameter, in 
other cases less coarsely roughened, turbinate, finally apically de- 
pressed and collapsing to cupulate ; the flattened apex not centrally 
papillate; ostiolum obscure; asci clavate, 8-spored, 16-35 x 5-7/4 
(p. sp.), thin-walled except for a thickened apex, evanescent, taper- 
ing to a long thread-like base ; spores not allantoid, straight, sub- 
cylindric to fusoid, hyaline, subbiseriate to crowded, 5-10 x 1.5- 
2.5/4 (mostly 6-8 x 2/4), frequently bi- or quadriguttulate, at 
maturity i -septate. 
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The original description (Tode 85) of Sphacria trisHs Tode is 
accompanied by figures illustrating crudely the peritheciuni and 
habit of growth. Fuckel (27) states that the species is identical 
with S. phacostroma Dur. & Mont, and includes it in the genus 
Chactosphacria. He cites exsiccati specimens and figures the 
spores. The species, as understood ])y Fuckel, possesses spheric, 
black perithecia seated on or partially buried in a prominent byssus 
from which arise numerous erect spines. The spores are 4-celled, 
the terminal cells hyaline, the central ones brown. The species is 
mentioned in recent literature as Chactosphacria phacostroma 
(Dur. & Mont.) Fuckel or C\ tristis (Tode) Schrdt. 

Persoon (54, 55) states in his descri]:)lion of S. tristis that he 
is in doubt whether his species is identical with that of Tode. He 
says that in his material the ])erithecia collapse to cupulate, and 
form an extensive crust over a hyphoid subiculum. A comparison 
of his illustrations with those of Tode indicates that the species are 
not the same, but the identification of either from the original 
descriptions is impossible. Inickel regarded his species, Niischkia 
trhtis Fuckel, as identical with wS'. tristis Pers. and states that the 
species differs generically from S. tristis Tode. He does not say, 
however, that he saw the type material of either of these species. 
He cites exsiccati s])ecimens^“ to illustrate N. tristis and figures 
an ascus and spores, the latter being shown as hyaline, allantoid, 
unicellulf.r, and triguttulate. An examination of the two speci- 
mens cited, as represented in the herbarium at Harvard University, 
reveals the fact that they are not the same. Moreover, neither one 
can be said to agree fully with ITickel’s description and illustra- 
tions. The fungus in Fuckel, Fungi Rhenani 977, is identical with 
that in Rabenhorst, Fungi Europaei 51, and is, therefore, Chacto- 
sphacria. The citation of this specimen is an evident error. The 
material in Rabenhorst, Fungi Europaei 6 ^ 2 . agrees with the de- 
scription given by Fuckel except that the s])ores are straight rather 
than allantoid and not constantly triguttulate. Examination of a 
specimen from the herbarium of FuckeP" at Harvard labelled 
Coelosphacria tristis Sacc. shows material identical with that dis- 

Fuckel, Fungi Rhen. 2040 and Rab. Fungi Eur. 5 ^- 
^i2Rab. Fungi Eur. 632, and Fuckel, Fungi Rhen. 947. 

18 Herb. Barbey-Boiss. 390. 
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tributed by Rabenhorst, and since in these specimens the spores 
agree in size with the measurements given by Fuckel it seems logi- 
cal to accej^t this material as authentic for his species, and to ex- 
plain his statement that the spores are allantoid as due to faulty 
observation. Since type material of S. tristis Pers. is unavailable 
it seems best to base our concept of Nitschkia tristis Fuckel on 
Rabenhorst, Fungi Enropaei Considerable misunderstanding 

has existed with reference to the identity of the species. The 
description and figures given by Berlese (5) seem to be based at 
least in part on material of Sphaeria cupularis Fries. Chentantais 
(li) calls attention to the state of uncertainty concerning the 
s])ecics and concludes that it is identical with N, cupularis. 

Von Iir)hnel (36), basing his o])inion on an examination of 
Rabenhorst, Fungi Enropaei 6J.^. states that the s])ores in N. tristis 
are cylindric to fusiform, usually straight, 2-celled, and quadri- 
guttulate. Winter (89) gave a diagnosis of the species based on 
a study of the same collection, but failed to note a septum in the 
spore. Von ll()hnel emjdiasized the 2-celled character and trans- 
ferred the species to the genus jrintcrina. 

A comparison of the material in Rabenhorst, Fungi Enropaei 
with specimens from the type collections of Wintcria tuber- 
culifera E. & E. and M clanopsamma Grcvillii Rehm shows the 
three collccticms to be the same. 

Although the type material of N. Wintcriana Sacc. has not been 
studied, the species is regarded as identical with N. tristis. The 
author states that it is equivalent to the latter species as understood 
by Winter, and A\’inter bases his description on Rabenhorst, Fungi 
Enropaei 6^2. 

Material Examined 

Rah. Fungi Eur. 6^2 (at Cornell Univ., Harvard Univ., and N. Y. 
Bot. Card.). 

Herb. Barbey-Boiss. 3Q0, c.r Herb. Fuckel (at Harvard Univ.). 
Vize, Micro-firngi Brit. 397 (at Harvard Univ.). 

Rehm Herb., Mus. Bot. Stockholm, type material of Melano- 
psamma GrcHllii Rehm sent for examination. 

Ellis Herb, ex Dearness Herb. 1535, type material of Winterla 
tuberculifera E. & E. (at N. Y. Bot. Card.; also seen in Ever- 
hart Herb. & Gen. Herb, at Harvard Univ.). 
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Fitzpatrick Herb. ^5^?/, collected near Ithaca, New York, by H, 
Fitzpatrick; /j?//, collected at Ocala, Florida, by R. Thaxter; 
7 <?p 5 , collected at Daytona, Florida, by R. Thaxter; i8gj, col- 
lected at Maraval Valley, Trinidad, by R. Thaxter; /poo. col- 
lected at St. Ann’s Valley, Port of Spain, Trinidad, by R. 
Thaxter. (Material of each of these collections also deposited 
in Herb. R. Thaxter at ('ambridi^e, Massachusetts.) 

2. Calyculosphaeria calyculus (Mont.) comb. nov. 

Sphacria ( Caespitosa) calyculus Mont. Ann. Sci. Nat. H. 14: 322. 
1840. 

Sphacria calyculus Mont. Syll. Crypt. 226. 1856. 

Byssosphacria calyculus (Mont.) Cooke, Grevillea 15: 122. 1887. 

Coclosphacria (?) calyculus (Mont.) Sacc. Syll. Fung. 9: 444. 
1891. 

Xitschkia calyculus (Mont.) Kuntze, Rev. (ien. 3-: 501. 1898. 

IVinicrina calyculus (Mont.) v. Hohn. Ann. Myc. 16: 127. 1918. 

Ilt.ustrations : Ann. Sci. Nat. II. 14: pi. /p, fig. 2; Berl. Ic. 
Fung. 3 : pi. 2S. 

Type: In Herb. Mus. Paris. Leprieur 372. 

Subiculuni of sti^^ black threads, perithecia gregarious over large 
areas or rarely cespitose, turbinate, short stipitate, mm. diam., 
rugose, collapsing to cujnilate; asci clavate, 18-22 x spores 

fusoid, straight, 5-^) x 2-2.5 /ii, hyaline, often biguttulate, becoming 
uniseptate. 

The descrii)tion has been prepared from the original diagnosis 
of Montague and the description and figures of Berlese who exam- 
ined the type collection. The writer has not seen material of the 
species, but there seems to be no basis for excluding it from the 
genus. 

3. Calyculosphaeria pezizoidea (Pat. & Gaill.) comb. nov. 

Coclosphacria pezizoidea Pat. & Gaill. Bull. Soc. Myc. Fr. 4: 106. 
1889. 

Nitschkia pezizoidea Kuntze, Rev. Gen. 3-: 50I. 1898. 

Winterina pezizoidea v. Hohn. Ann. Myc. 16: 105. 1918. 

Type: In Herb. Gaill. 266: a portion of the original collection in 
Herb. Mus. Paris sent for study by Patouillard. 
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(Figures 7, 24) 

Hyphoid subiciiliim well developed but thin, formed of brownish- 
black threads, 7-8 /x in diameter, of pronounced metallic iridescence, 
and chiefly tightly appressed to the bark; perithecia very char- 
acteristic, turbinate, scattered to gregarious, 350-425 in diameter, 
black, not tuberculate, more or less strigose, collapsing to deeply 
cupulate, the papilliform ostiolum strikingly evident in the center 
of the cup; asci 8-spored, clavate, approximately 40 x 6-8 /x (p. 
sp.) ; spores hyaline, straight, fusoid to ovoid, at maturity with a 
single median septum, occasionally appearing constricted, 7-10 x 

The species was collected by Gaillard at San Fernando, Vene- 
zuela, in Septeml>er, 1887, on decaying bark, and is known only 
from the type collection. 

4. Calyculosphaeria collapsa (Romell) comb. nov. 

Bcrtia collapsa Romell, Bot. Not. 1889: 24. 1889. 

Herp atrichia collapsa Rehm, Hedwigia 42: 176. 1903. 

Trichosphacria vagans Bond. Ic. Myc. 1 : 2. 1904; />/. 574. 1910. 

Mitschkia collapsa Chentantais, Bull. Soc. Myc. Fr. 34: 47-73. 

iqtS. 

Illustration: iioud. Ic. Myc. pL 574. 

Type: Romell. Fungi Scand. Exsic. 70. 

(Figures 5, 22, 23) 

IlY})hoid subiculum profusely developed to scanty, composed of 
dark-brown threads, 6-^7 /x in diameter, sometimes lacking or unit- 
ing with the elements of the substratum to form a thin, black 
pseudostroma ; ])erithecia scattered to densely gregarious, forming 
black patches on the bark, large. 450-750 /x in diameter, the cupu- 
late character ])lainly evident to the naked eye, black, prominently 
^uberculate though less coarsely so than in C. tristis, turbinate, the 
rounded apex centrally and prominently papillate, collapsing to 
cupulate, tlie papilliform ostiolum then very evident at the center 
of the cup ; asci narrow clavate, 8-spored, 40-70 x 9-12 /tx (p. sp.), 
thin-walled except for the thickened apex, tapering to a thread-like 
stalk; spores straight, fusiform, hyaline, subbiseriate, i-septate, 
12-17 X 3.5-7/^* 

The relatively small number of collections of material examined 
probably fails to give us a broad conception of this species. The 
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spores vary considerably in size in the different specimens, but are 
similar in other respects, and the perithecia in the four collections 
are indistinguishable. The septation of the spores has been pre- 
viously noted by Romell (62) and Chentantais (ii). The fact 
that the species is not a Bertia was first noted by Starback (80), 
who recognized its affinities with the genus Tympanopsis, 

Material Examined 

Romell, Fungi Scand. Exsic. yo, type material of Bertia collapsa 
Romell (at Harvard Univ.). 

Herb. W. R. Gerard; specimen collected by Plowright in 1873, 
labelled Sphacria tristis Tode (at N. Y. Bot. Gard.). 

Her]). N. Y. Bot. Gard. ^^5, 482 (collected by G. H. Cunningham, 
Lake Papaetonga, Wellington, New Zealand, August 18, 1919) ; 
material deposited in Fitzpatrick Herb, as 2011 and 2012 re- 
spectively. 

5. Calyculosphaeria macrospora sp. nov. 

Type: In Herb. R. Thaxter, Cambridge, Massachusetts, col- 
lected by R. Thaxter, January, 1898, at Daytona, Florida (portion 
of type collection deposited in Fitzpatrick Herl). as 

(Figures 8, 21, 38) 

Perithecia large, 300-600 /x in diameter, rugose with large, ir- 
regular warts, black, glabrous, shiny, scattered to gregarious, tur- 
binate, collapsing apically but due to the extreme roughness of the 
wall not becoming definitely cupulate, ostiolum obscure, sometimes 
visible before collapse, the bases of neighboring individuals form- 
ing a definite pseudoparenchymatous stroma; asci clavate, thin- 
walled, tip not thickened, aparaphysate, tapering to a slender stalk, 
8-spored, ITO-155 x 35-40 /x (p. sp.) ; spores very large, straight, 
cylindric, hyaline, 2-celled, constricted at the septum, 36-45 x 12- 
14 /X, with rounded ends. 

On bark of unknown tree. Known only from the type collec- 
tion. 

3. Tympanopsis Starback, Bih. Sv. Vet.-Akad. Handl. 19(3)^: 

24-26. pi . I , fig. 12 or - d . 1894 

Type species, Sphacria cuomphala B. & C. 
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Stroma absent; perithecia superficial, seated on or partially 
buried in a hyphoid subiculum ; hyphae composing the subiculum 
brownish-black, with a beautiful metallic iridescence, abundantly 
branched, sinuous, as viewed under the compound microscope yel- 
lowish-brown to nearly oi)aque, supplied at regular intervals with 
thick septa ; perithecia subspheric to turbinate, rounded above, ob- 
scurely ostiolate, collapsing to cupulate, scattered to densely gre- 
garious, black, glabrous, minutely roughened or tuberculate, cori- 
aceous-membranaceous to coriaceous-carbonaceous ; asci broadly 
clavate to cylindric, 8-spored, aparaphysate ; spores uniseriate to 
crowded, smoky-hyaline to yellowish-brown, smooth or minutely 
echinulate, ovoid to ellipsoid. 

This genus is closely related to Nitschkia Otth, differing from it 
chiefly in the possession of colored sj^ores. 

Kfy to TirF SrtriES of 'ryMpANorsis 

A. Ascus broadly clavatf, spores crowded, i. T. euomphahi (Fij^s. i6. 27). 

B. Ascus cylindric or clavate-cylindric, spores uniseriate or nearly so. 

1. Perithecia more than 400 in diameter, spores large, j8-jo x 

smooth. ?. 7 '. coelosphaerioidcs, 

2. Perithecia less than 400 /x in diam<*ter, spores small, 7-9 x 4-5~5 

minutely echinulate. 3. T. uniseriata (Figs. 17, 26, 28). 

I. Tympanopsis EUOMi’iiALA (IT & C.) Starbiick, Bih. Sv^ Vet.- 
Akad. IJandl. 19(3)“: 24-26. pi. /, fig. tj a-d. 1894 

?Sphacria conferta Schw. Syn. Fung. Carolinae superioris 45. 
1822, and in Fries, Syst. Myc. 2 : 444. 1823, not S. conferta 

Fries, Syst. Myc. 2; 435. 1823, and in Schw. Syn. Fung. Am. 

Boreali 209. 1832. 

?SpJuicria confcrtuhi Schw. Syn. Fung. Am. Boreali 21T. 1832. 

Sphacria cuomphala B. & C. Grevillea 4: 141. 1876. 

Botryosphacria cuomphala Sacc. Syll. Fung, i : 462. 1882. 

? Byssosphaeria ( Amphisphaeria) conferta Cooke, Grevillea 15: 
81. 1887. 

Byssosphaeria cuomphala (B. & C.) Cooke, Grevillea 15: 122. 
1887. 

Sphacria cratcrella B. & Rav. in Cooke, Grevillea 15: 122. 1887. 

Sphacria intro flexa B. & Rav. in Herb. Curtis. 

} Amphisphaeria conferta (Schw.) Sacc. Syll. Fung. 9: 747. 1891. 
Nitschkia euo^nphala (B. & C.) E. & E. N. Am. Pyren. 246. 1892. 
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? CoelospJiaeria Bcccariana Bed. & Pegl. Xuovo Giorn. Bot. Ital. 

24: no, pi, 7, fig. 3. 1892. 

Tympanopsis cuomphala (B. & C.) Starbiick, Bib. Sv. Vet.-Akad. 

Handl. 19(3)^ : 24-26. pi, i, fig. 12 a-d, 1894. 

} Trematosphacria confcrtula Ellis, Proc. Acad. Pliila. 1895: 25. 

1895. 

?Nitschkia Bcccariana Kuntze, Rev. Gen. Plant. 3“ : 301. 1898. 

Tympanopsis Bcccariana v. Hohn. Ann. Myc. 16: 105. 1918. 

Illustrations: Bed. & Pegl. Nuovo Giorn. Bot. Ital. 24: pi. 7, 
fig. 3; Berl. Ic. Fung. 3: pi. 26, fig. 2; Starback, Bib. Sv. Vet.~ 
Akad. Handl. 19(3)“: pi 1, fig. 12 a-d. 

(Figures 16, 27) 

Ilyphae of the subiculiim forming a thin, appressed, rather in- 
coiLspicuous network of indefinite extent, often covering the sur- 
face of the bark of decorticated wood to a distance of several 
centimeters ; perithecia superficial on the subiculum, attached to it 
by prominent basal hairs, at its center densely gregarious but to- 
ward its rather indefinite margin becoming widely scattered, vary- 
ing considerably in size, 280-500 fx in diameter, minutely roughened 
with definite tubercles, black, glabrous, collapsing to deeply cupu- 
late; the ostiolum not evidently papillate, obscure; a.sci broadly 
clavate, thin-walled, evanescent, 20-25 ^ (p- sp.)> 8-spored, 

aparaphysate, tapering into a long, thread-like stalk ; spores 
crowded, especially above, ovoid to ellipsoid, occasionally more 
narrowed toward one end, frequently flattened on one side or even 
concave so that a few spores seem slightly curved, 7-9 x 4-5/1, 
frequently biguttulate and then sometimes appearing pseudoseptate, 
smoky-hyaline or darker, in mass yellowish-brown. 

Schweinitz (73) described Sphacria con f erf a from material col- 
lected on bark of the spice bush (Lindcra Bcn:som) at Salem, 
North Carolina. Fries (25) included the si)ecies in Systema My- 
cologicum, referring by number to the description of Schweinitz, but 
unfortunately applied the same binomial earlier in the volume to a 
wholly diflferent fungus occurring on leaves. Schweinitz (74), 
having noted this duplication, changed the name of his own species 
to Sphacria confcrtula, and retained the name .S’, conferta for the 
fungus described by Fries from leaves. 

Sphacria conferta Fries, as represented in the Schweinitz her- 
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barium, is, according to Ellis (20) and Farlow (22), immature 
Sphaerclla maculifonnis. Sphaeria cotifcrta Schw. (73) has been 
the subject of considerable controversy, and the question of its 
identity with S. cuomphala B. & C. has been raised. Cooke (14) 
examined a specimen in the herbarium of Berkeley labelled S. con- 
ferta Schw., and descril^es the spores as 2-celled, brown, and con- 
stricted. On the basis of his observations Saccardo (64) and Ellis 
(20) list the species in the genus Arnphisphacna. Starback (80) 
examined a Schweinitzian specimen in the herbarium of Fries and, 
though failing to find asci or spores, calls attention to its marked 
similarity in external aspect to S. cuomphala. Ellis (18) exam- 
ined a specimen in the herbarium of Schweinitz labelled 5 '. con- 
fcrtula, found asci containing brown 3-se|)tate spores, and describes 
the species as Trematosphaeria confcrtnla (Schw.) Ellis. The 
material examined was collected at Bethlehem, Pennsylvania, on 
rotten wood and Ellis expresses doubt as to its identity with the 
North Carolina specimen on which Schweinitz founded .S', conferta. 
Farlow (22) examined a Schweinitzian specimen of .S', conjerta 
from Salem, North Carolina, in the fierbarium of Curtis, saw two 
sorts of sj)ores, concluded from a review of the literature that an 
understanding of the species is hopeless, and recommends that it 
be placed permanently under species ignotac. He states, however, 
that the external resemblance to S. cuomphala is marked. 

The herbarium of Schweinitz contains a specimen labelled in his 
own handwriting “ Sphaeria confcrtnla L. v. S. Salem ’’ which may 
reasonably be regarded as the type of the species. It is the same 
as the Schweinitzian specimen in the herbarium of Curtis, but is 
less fragmentary. Although the perithecia are not definitely cupu- 
late, they agree w^ell in size, shape, and surface characters with the 
uncollapsed individuals of 5 '. cuomphala. The spores are identical 
in the two cases, as are also the hyphae of the subiculum. Failure 
to find asci in the Schweinitzian specimens alone deters the writer 
from stating unqualifiedly that the species are the same. 

Coelosphaeria Beccariana Berl. & Pegl. apparently also belongs 
here. The species is not represented in the herbarium of Sac- 
cardo, and no authentic material has been available to the writer. 
As described and figured (5) it agrees, however, fully with the 
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older species. It is noteworthy that the authors of the species fail 
to call attention to S. cuomphala in their discussion of its relation- 
ships. 

Material Examined 

Rav. Fungi Car. 4: 5^ (at N. Y. Bot. Card., Harvard Cniv.. Mis- 
souri Bot. Card., and Phila. Acad. Sci.). 

Ellis Herb. N. Y. Bot. Card, (p/d, J057. ]iS6, all cx Herb. Mor- 
gan, the first labelled Nitschkia trisfis, the others Witschkia 
cuomphala) . 

Schw. Herb. Phila. Acad. Sci. (ifio8 labelled '' Spliacria confcrtula 
L. V. S. Salem’’) ; {i47y labelled Sphacria conjerta I'^ries, mate- 
rial collected at Bethlehem on leaves, very different from 1^08 
and not resembling Tympanopsis) . 

Curtis Herb. Harvard Univ. (j6^ cx Herb. Schw. same as 1^08 
in Herb. Schw.); (/550. type material of Sphacria cuomphala 
B. & C., cx Herb. Rav. 441 ) ; {1307 cx Herb. Rav. type material 
of S. cuomphala, labelled here S. cratcrclla B. & C., and a second 
specimen bearing this number labelled S. introflexa B. Rav.) ; 
{863 cx Herb. Peters, labelled Y cuomphala B. & C^). 

2. Tympanopsis coelospiiaerioides Penz. & Sacc. Malpighia ii : 

394. 1897 

Illustration : Penz. & Sacc. Ic. Jav. pi. 6, fig. 3. 

'' Pcrithcciis gregariis v. hinc hide in soros siibaggrcgatis, super- 
ficialibus, carbonacco-molliusculLs, c globoso mox collabasccndo 
concavo-patcllaribus, minutissime rugulosis, nigris, o. 3-0.8 mm. 
diam., ostiolo inx manifesto, contextu grossc ccUuloso, fidiginco; 
ascis tcreti-clavatis, apicc roUmdatis, breve stipitatis, 73-QO x 13- 
18, aparaphy satis, 8-sporis; sporidiis mono — v. distichis, cllip- 
soidcis, 18-20 X 10-12, fuligincis. 

Hab. in corticibus, Depok. 4 I 97 {n. 207). — Sccunda pidcri 
generis Starbackiani species.'' 

It has not been possible to obtain material of this species for 
study. It is incorporated here because examination of the pub- 
lished description and figures reveals no character warranting its 
exclusion. 
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3. Tympanopsis uniseriata sp. nov. 

Type: In Herb. R. Thaxter at Harvard Univ. (portion of the 
type collection deposited in Fitzpatrick Herb, as 1904). 

(Figures 17, 26, 28) 

Subiculum prominent as a thin, flat, mycelial mat, covering areas 
several centimeters in diameter on the surface of the bark, mar- 
gin not sharply delimited; hyphae 7-9//. in diameter, profusely 
branched, procumbent on the substratum l)ut also definitely aerial 
and abundantly provided with stiff, more or less erect branches 
which form a dense barricade and simulate spines ; perithecia scat- 
tered to gregarious, i)artially embedded in the subiculum, attached 
to it by basal hairs, varying considerably in size, 200-330 /a in 
diameter, black, glabrous, ^ifiny, prominently though minutely 
roughened, collapsing to cupulate ; the rim of the cup rather thick ; 
the ostiolum not evidently papillate, obscure ; asci cylindric, 60- 
70 X 8-jo/x (p. SI).), 8-spored, aparaphysate, thin-walled; spores 
definitely uniseriate, not overlapping, variously oriented, frequently 
transverse, broadly ovoid to ellipsoid, occasionally more narrowed 
toward one end, 7-9 x 4.5-5 frequently biguttulate and then 
sometimes jiseudoseplate, smoky-hyaline to light-yellowish-brown, 
minutely a'hinulate; the echinulations more readily discernible on 
young, hyaline spores. 

On the bark of unknown trees at Cocoaniit Grove and Cutler, 
Florida. 

In the possession of spiny spores the species differs strikingly 
from other members of this genus, and the erection on it of a new 
genus could perhaps be justified. 

Material Examined 

Herb. R. Thaxter at Harvard Univ. type, collected liy R. Thaxter 
at Cocoanut Grove, Florida, December 1897 (portion of type 
collection deposited as 1904 in Herb. Fitzpatrick) ; another col- 
lection made by R. Thaxter at Cutler, Florida, December 1897 
(portion deposited as iSiyj in Herb. Fitzpatrick). 

4. Thaxteria Sacc. Syll. Fung. 9: 687. 1891 

Bizozzeria Spey, Fungi Puiggariani, Bob Acad. Nac. Ci. Cordoba 
II : 519. 1889. Not Bizozzeria Sacc. Atti Istit. Veneto Sci'. 

VI. 3 : 739 - 1885. 

Type species, Coelosphacria leptosporoidcs Wint. 



Fitzpatrick: Monograph of the Nitschkieae 59 

Perithecia superficial, scattered to densely crowded, turbinate to 
clavate, coriaceous-carbonaceous, ostiolate, the terminal broadened 
portion containing the subspheric, ascigerous cavity, the lower or 
stalked portion solid, and frequently fused with the bases of neigh- 
boring individuals forming a definite pseudoparenchymatous 
stroma, at maturity or on drying collapsing to cupulate or laterally 
shrunken ; asci thin-walled, slender-clavate, very long-stipitate, 8- 
spored ; s])ores broadly allantoid, remaining hyaline for a long time, 
finally 4-celIed by transverse septa and dark brown. 

The genus Bi::ozzcria Speg. (76) was based on the single species, 
B. didynia Speg. In the generic diagnosis Spegazzini states that 
the sp>ores are grayish-green and uniseptate. Saccardo ( 6 y) had 
applied the name Bi::oj:ccria previously to another group, and sub- 
stitutes the name Thaxteria Sacc. (64) for .Spegazzini’s genus. 
His description is merely copied from that of Spegazzini, and he 
evidently did not study material. Lindau (45) and others have 
since been content to follow Saccardo. 

Through the courtesy of Professor S]:)egazzini the writer has 
been enabled to examine the original collection of />. didyina, and 
has found that the spores at maturity are dark-brown and 4-celled 
by transverse septa. They agree strikingly with the spores of 
Leptospora spcrmoidcs var. rugulosa Rick, and these two species 
are clearly congeneric. Moreover, a comparison of the j:)erithecia 
and spores of the last-named s])ecies with those of Carlos pliacria 
leptosporoidcs Wint. convinces the wTiter that these two species 
are identical, and should bear the name Thaxteria leptosporoidcs 
(Wint.) comb. nov. 

Von Hohnel (32) noted the similarity of Leptospora spcrmoidcs 
var. rugidosa Rick to members of the genus Nitschkia, and incor- 
porated the species in this genus, stating that this fungus is in 
reality not a variety of L. spcrmoidcs (bloflfm.) Fuckel. Later he 
(36) reversed his decision, included the variety in the parent spe- 
cies, and incorporated the species in the genus Thaxteria as T. 
spcrmoidcs (Hoflfm.) v. Hohn. He also placed in Thaxteria three 
species of Lasiosphaeria, L. Solaris (C. & E.) Sacc., L. suhlanosa 
(Cooke) Berk, and L. pscudohomharda (Mont.) Berl. He is 
clearly in error in regarding Leptospora spcrmoidcs var. rugulosa 
Rick as a variety of L. sperm, oides (Hoffm.) Fuckel. Examina- 
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tion of material of the parent species shows it to differ from the 
variety markedly in spore and perithecial characters, these being 
well illustrated by Berlese (5). Moreover, the three species of 
Lasiosphacria are wholly unlike Thajrteria. Von Hdhnel failed to 
note the fact that the spores of Lcptospora spcrmoidcs var. riigu- 
losa Rick finally become brown and 3-septate, even though the 
point was called to attention by Rick (61). Moreover, he (36) 
transfers Coclosphacria Icptospor aides Wint. to the genus Lcpto- 
sporella. 


Key ro the Species ok Thaxteria 

A, Pcrithecia broadly turbinate, coarsely tuberculate, collapsing to cupiilate. 

I. T. Icptosporoides (Figs. 9, 30, 31 >. 

B. Perithecia clavate to narrow-turbinate, not tuberculate, collapse usually 

lateral. 2. T. didyma (Figs. 10, 3.2, 33, 35). 

I. Thaxteria Icptosporoides (Wint.) comb. nov. 

Coclosphacria Icptosporoides Wint. Hedwigia 22: 2. 1883. 

Lcptospora spcrmoidcs (Hoflfm.) Fuckel var. rugiilosa Rick, Ann. 
Myc. 3:17. 1905. 

Nitschkia rugiilosa (Rick) v. Hohn. Sitzungsber. K. Akad. Wiss. 
Wien 123 : 58, 59. 1914. 

Lcptosporclla Icptosporoides (Wint.) v. Hohn. Ann. I\Tyc. 16: 
105. 1918. 

Type: Coclosphacria Icptosporoides Wint. in Herb. Wint. at 
Berlin. (Material sent for the writer's examination.) 

(Figures 9, 30, 31) 

Perithecia l^roadly turbinate, 500-800 /x. in diameter, Idack, shiny, 
very coarsely tuberculate, the individual tuI)erciilations 50-fOO/i, in 
diameter, and prominently protruding, in age or on weathering 
tending to become brownish and slightly strigose, usually col- 
lapsing apically to definitely cupulate, more rarely laterally 
shrunken, th(‘ papilliform ostiolum much smaller than a single 
tuberculation but distinct; asci clavate, thin-walled, 75-95 x 14-17 fx 
(p. sp.), long-stipitate, 8-spored; spores broadly allantoid, often 
slightly more sharply curved at one end, for a long time remaining 
hyaline and unicellular, then i-septate, and finally 4-celled by trans- 
verse septa and dark-brown, 20-30 x 6-7.5 


14 Rab. Fungi Eur. 2430. 
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Material Examined 

Herb. Wint Berlin {type collection of Coclosphacrialcptosporoides 
Wint). 

Herb, Fitzpatrick igp2 (collected by C. E. Chardon, Maricao, 
Porto Rico). 

Rick, Fungi austro-americani 2: (at Harvard Univ.). 

2. Thaxteria didyma (Speg.) Sacc. Syll. F'ung. 9: 687. 1891 

Bisozzcria didyma Speg. Bol. Acad. Nac. Ci. Cordoba ii: 519. 
1889. 

Type: Bizozseria didyma Speg. in Herb. Speg. Argentina. 
(Material sent for the writers examination.) 

(Figures 10, 32, 33, 35) 

Perithecia clavate to slender-turbinate, 400-700 /x in diameter, 
black, not prominently tuberculate, the surface in age becoming 
brownish and fibrillose, ostiolate, the conical papilla small but evi- 
dent, usually collapsing laterally, more rarely depressed apically 
but usually not becoming characteristically cupulate ; asci as in the 
preceding species; spores differing in being slightly shorter, 20- 
25 X 6-7.5 /*• 

This species known only from the type collection is perhaps 
identical with the preceding. However, until material of an inter- 
mediate character is found, it does not seem wise to unite them. 

Material Examined 

Herb. Speg. Argentina (type collection of Bizozzeria didyma 
Speg.). 

5. Acantiionitschkea Speg. Anal. Museo Nac. Buenos Aires 
III. 10: 1 16, 117. I fig. 1908 

Type species, Acantiionitschkea argentinensis Speg. 

Stroma absent ; perithecia superficial, seated on a hyphoid subicu- 
lum; hyphae composing the subiculum brownish-black, with a 
beautiful metallic iridescence, abundantly branched, sinuous, 
densely entangled, as viewed under the compound microscope 
yellowish-brown to nearly opaque, supplied at regular intervals 
with thick septa, armed with prominent spines which point in many 
directions and form a dense barricade; spines rigid, straight, or 
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slightly sinuous, unbranched, non-septate, opaque, cylindric, taper- 
ing to the sharp-pointed apex, brownish-black to black, shiny, 
strikingly iridescent ; perithecia turbinate, rounded above, ostiolate, 
collapsing to cupulate, scattered to densely gregarious, brownish to 
black, armed with spines similar to those on the mycelium, cori- 
aceous-membranaceous to coriaceous-carbonaceous; asci clavate, 
tapering to a long thread-like stalk, thin-walled, evanescent, 8- 
spored, aparaphysate ; s])ores hi seriate to crowded, hyaline, uni- 
cellular, inequilateral to allantoid. 

This genus is closely related to Niischkia Otth, differing from 
it in the possession of spiny ])erithecia. 

Kky to the Species of Acaxthomtschkea 
A. Ascospores allantoid; perithecia 2^0-275 fjt in diameter; spines 6-11 x 
115-150/4. T. A. argentinensis (Figs. 11, 12). 

/?. Ascospores ellipsoid to subfusoid, inequilateral; perithecia 300-400/4 in 
diameter; spines ij-20 x 250-325 /x.. 

2. A. macrobarbata (Figs. 13. 14, 15, 29'). 

I. Acanthonitsciikea argentinensis Speg. Anal. Museo Nac. 

Buenos Aires III. lo: ii6. i fig. 1908 

Illustration: .Si)eg. Anal, Museo Nac. Buenos Aires III. 10: 
j fig. 1908. 

Tvpp:: In TIerl). Speg. La FMata, Argentine. The specimen was 
mailed to the writer by Professor Spegazzini, and was found to 
be in excellent condition. A .slide showing the microsco])ic char- 
acters is dejxxsited in the herbarium of the writer. 

(Figures 11, 12) 

Subiculum spar.se to well developed, covering areas of indefinite 
extent on the surface of the bark, hardly i mm. in thickness, 
margin not shar]>ly delimited, mycelial mat flat rather than pulvi- 
nate; hyphae g, in diameter; spines 6-1 1 x IT5-T50/X; peri- 
thecia scattered to densely gregarious, 230-275 in diameter, not 
buried in the subiculum, attached to it by basal hairs, not wooly, 
glabrous, black, shiny, minutely tuberculate, armed with spines 
identical with those on the mycelium, collapsing to deeply cupulate ; 
the rim of the cu]) circular and thin; the o.stiolum not evidently 
papillate either before or after the collapse, obscure ; spines much 
less prominent than in the following species; asci 16-20 x 6-10 fx; 
ascospores allantoid, slightly to very markedly curved, ends obtuse, 

6-8 X 2 / 4 . 
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On the bark of Ilex paragnaycnsis in Argentina and Cajanus 

indicifs in Porto Rico. 

Material Examined 

Argentina; Herb. Speg. (type collected near Cuias). 

Porto Rico: Herb. Fitzpatrick iSpo (ex Herb. J. A. Stevenson 

5065 ; collected at Pueblo Viejo). 

2. Acanthonitschkea macrobarbata sp. nov. 

Type: In Herb. R. Thaxter at Harvard Univ. (a portion of the 
type collection dejjosited in Herb. Fitzpatrick as ipjS). 

(Figures 13, 14, 15, 29) 

Subiculuni prominent, develo])ed on the surface of the bark as 
a sharply delimited, pulvinate mat, a])proximately i cm. in diam- 
eter and 1-2 mm. in thickness; hyphae 8-12//, in diameter; spines 
250-325 X 12-20 /a; perithecia densely gregarious, 300-400 jw, in 
diameter, not buried in the subiculuni, heaped up on it, forming a 
convex colony containing several hundred individuals, not evi- 
dently tulierculate, slightly wooly, the rounded end provided with a 
papilliform ostiolum which later becomes umbilicate, finally col- 
lapsed to cupulate (the rim of the cup rather thick), often com- 
pressed to elliptic or somewhat angular, armed with about a dozen 
prominent spines identical with those on the mycelium, brownish- 
black, somewhat lighter-colored and less evidently iridescent than 
the hyphae and spines; asci 16-22 x 6-7^11; ascospores ellipsoid to 
subfusoid, inequilateral, often flattened on one side, ends rounded, 
5-8 X 2.5-3 curved. 

On l)ark of unidentified tree in St. Ann’s Valley, Port of Spain, 
Trinidad, British West Indies. Collector, Roland Thaxter. 

DiflFering from the type species chiefly in its larger perithecia, 
larger, spines, and in the sha])e of the spores. 

Departmknt of Plant Pathology, 

Cornell University, 

Ithaca, New York, 
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THE LICHENS OF THE ISLE OF PINES 

Lincoln W. Riddle* 


The collection of lichens forming the basis of the present paper 
was made by Dr. and Mr.s^. N. L. Britton and Mr. Percy Wilson 
in February and March, iqi6. A few specimens were collected 
by Dr. O. E. Jennings in 1910. The collection is of unusual in- 
terest on account of the large representation, 67 numbers in all, of 
rock-inhabiting lichens. Very little is known about the rock lichens 
of the West Indies. The only important collection of them, hith- 
erto, was made by W. R. Elliott in the islands of Dominica and 
St. Vincent in 1891 and 1892; an account of Elliott’s collections 
being given by Wainio in the London Journal of Botany for 1896. 
Charles Wright’s rich collection of the lichens of Cuba included 
very few specimens on rocks. This ])iT)bably accounts, in part at 
least, for the relatively large number of new species described in 
this paper. 

The lichen flora of the Isle of Pines, so far as known at present, 
includes 49 genera with 127 species, of which i genus, 14 species, 
and I variety are new. Of the new species, 1 1 grow on rocks. 
Three of the new species are already known from other tropical 
localities, and until the rock lichens of Cuba are known it is ob- 
viously impossible to say how many species are endemic in the Isle 
of Pines. For the same reason, comparison of the lichen flora of 
the Isle of Pines with that of other islands in the West Indies 
would, at present, be valueless. It can be stated, however, that 
the number of distinctively tropical species is very lafge. 

In the following list, localities outside of the Isle of Pines are 
cited only in cases where the distribution is restricted or little 
known. 

T. Thrombium echinulosporum sp. nov. 

Thallus epilithicus cru.staceus uniformis effusus linea nigra limi- 

* Deceased Jan 16, 1921. Published essentially without change from manu- 
script left by the author. 
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tatiis, virescens vel virJcIi-glaticescens opaais, crassitiidhie medi- 
ocris aut tenuis, contimius laevigatus. Gonidia pleurococcoidea. 
Perithecia nigra integra subglobosa, ad 0.5 nim. lata, clispersa, 
primuni semiimmersa dein emergentia et nuda basi thalli no-tecta 
apice uinbilicata demum elabentia foveolamque relinquentia. 
Gonidia hymenialia nulla. Paraphyses persistentes ramoso-con- 
nexae. Asci cylindrices 8-spori. Sporae in ascis uniseriales in- 
colores ellipsoideae simplices olim biguttulatae membrana sat crassa 
et echinulata, 20-30 x 8-12 /jl. 

On limestone, Cerros de Vivijagua, collected by N. L. Britton, 
Elizabeth G. Britton, and Percy Wilson, Feb. 28-29, 1916, /5050 
(type) ; on limestone, Sierra de las Casas, N. L. Britton and Percy 
Wilson. March 22, 1916, 15749, ^ 575 ^- Thromhiiim cchinido- 
spormn is apj)arently quite distinct from all other species of the 
genus. 

2. Microglaena Brittonii sp. nov. 

Thallus epilithicus crustaceus uniformis effusus baud limitatus, 
glaucus opacus, sat tenuis continuus laevigatus. (^nidia pleuro- 
coccoidea. Perithecia hemisphaerica, verrucas circ. 0.4 mm. latas 
dispersas aut partim approximatas convexas thallo obductas basi 
sensim in thallum abeuntes radiatim fissuratas ochroceulas for- 
mantia, ostiolo puncti forme fulvo, amphithecio superne fulvo in- 
ferne incolore, demum elabentia foveolamque relinquentia. Go- 
nidia hymenialia nulla. Paraphyses persistentes simplices aut 
apicihus sparse ramosis. Asci clavati 8-spori. Sporae in ascis 
biseriales aut irregulares, incolores ellipsoideae aut oblongae muri- 
formes 8-loculares loculis cubicis, 20-27 ^ 10-iSfx. 

On limestone. Sierra de las Casas, collected by N. L. Britton 
and Percy Wilson, March 22, 1916, T5745 (type) ; also 25747, 
1 57 51 ; Sierra de los Caballos, same collectors, March 2, 1916, 
15252; Vivijagua, same collectors, Feb. 20, 1916, 15048. 

This species is most closely related to Microglaena scopularis 
(Wainio) comb. nov. (Thelenella Wainio, Jour. Bot. 34: 293. 
1896), but differs in the thallus being continuous instead of broken 
into areoles and in the upper part of the amphithecium being ful- 
vous instead of brownish-black. From both M. brasilicnsis Muell. 
Arg. (Flora 71 : 547. 1888) and M. saxicola Muell. Arg. (Proc. 

Roy. Soc. Edinburgh ii : 471. 1882) this new species differs in 

the color as well as the continuity of the thallus. I take pleasure 
in naming this in honor of Dr. N. L. Britton. 
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3. Artiiopyrenia cinchonae (Ach.) Muell. Arg. On Savia 

sessiliflora, Cerro San Juan del Mar, Colombia, 14674; on 
Sazna, Sierra de los Caballos, 1^146; on Thrinax, Vivijagua, 
13083, 

4. Arthopyrenia conojdea (Fr.) Zahlbr. On limestone, Caleta 

Cocodrilos, 132^0. 

5. Arthopyrenia planorbis (Ach.) Muell. Arg. On TahcbH-ia, 

Vivijagua, 13396, 

6. ’ Arthopyrenia tumjda Muell. Arg. in Revis. Lich. Eschweiler. 

Flora 67: 669. 1884. On Coccothrinax, La Canada, 

14423, 14427. Brazil. 

There has been no material available for comparison, but the 
specimens agree well with Mueller- A rgau’s original description. 

7. Monoblastia gen. nov. 

Thallus crustaceus uniformis ecorticatus, gonidiis chroolepoideis. 
Perithecia solitaria nigra, ostiolo recto terminale. Paraphyses per- 
sistentes crassiusculae ramoso-connexae. Asci cylindrices. Sporae 
in ascis uniseriales, incolores sat magnae simplices, membrana cras- 
siuscula laevigata. 



Fig. 1. Monoblastia palmicola. Ascus with spores and paraphyses. 

This new genus belongs to the family Pyrenulaceae, as defined 
by Zahlbruckner in Engler and Prantl, Die Natiirlichen Pflanzen- 
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familien P*: 62. 1903. The only other genus of that family 

having simple spores is Coccotrcma Muell. Arg. in Mission Scien- 
tifique au Cap Horn 5: 171. 1889, which is described as having 

‘‘ paraphyses liberae tenues flaccidae,” and Pertusaria-like verrucae 
often containing two or three perithecia. It is obvious that the 
characters of the plant from the Isle of Pines are generically dis- 
tinct from those of Coccotrcma. The genus is named Monoblastia 
in reference to the one-celled spores, a rare ty])e in the Pyrenu- 
laceae, and in analogy to Polyhiastia, which has many-cclled spores. 

Monoblastia palmicola sp. nov. 

Thallus epiphloeodes crustaceus uniformis effusus hand limi- 
tatus, albidus tenuis laevigatus continuus aut majore parte dif- 
fractus, KOH non reagens. Gonidia copiosa chroolepoidea. Peri- 
thecia circ. 0.5 mm. lata, dimidiata alte hemisphaerico-convexa basi 
innata cetero superficialia nuda nigra opaca, ostiolo minute um- 
bilicato ; amphithecio carbonaceo basi incompleto. Asci cylindrices 
2-4-spori. Sporac ellipsoideae aut oblongae, 30-50 x 16-20^. 

On Thrinax, Rocky Point, Ensenada dc Siguanea, collected by 
N. L. Britton and Percy Wilson, March 13, 1916, Gyp^)- 

8. Pori N A firmula Muell. Arg. On limestone, Cerro San Juan 

del Mar, Colum])ia, 1468^: on limestone, Cerros de Vivi- 
jagua, 15047. Cuba. 

9. Porina (Sect. Sagedia) macrocarpa sp. nov. 

Thallus epilithicus crustaceus uniformis effusus linea nigra limi- 
tatus, glaucus virescens aut purpurascens opacus, crassitudine medi- 
ocris, aut tenuis, continuus laevigatus, olim spermagoniis nigropunc- 
tatus. Gondia chroolej^oidea. Perithecia i. 0-1.5 mm. lata, soli- 
taria aut confluentia dimidiata primum immersa leviter convexa dein 
emergentia elevata conico-hemisphaerica basi innata, nigra sat tenue 
thallino suffusa aut denudata, apice obtusa aut crasse papillata, 
demum elabentia foveolamque relinquentia, amphithecio carbonaceo 
basi deficienti. Paraphyses persistentes tenues simplices. Asci 
cylindrices 8-spori. Sporae in ascis uniseriales, incolores ellip- 
soideae, 4-loculares loculis subcylindricis angulis sat rotundatis, 
13-16 X 5-7 ft. Spermagonia mediocria nigra apicibus emergenti- 
bus denudatis. Spermatia filiformia arcuata, 18-22 x i ft. 

On limestone. Key View Hill, Vivijagua, collected by N. L. 
Britton, Elizabeth G. Britton, and Percy Wilson, Feb. 28-29, 
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1916, /jopo (type) ; Sierra de los Caballos, N. L. Britton and 
Percy Wilson, March 2, 1916, 15151; Sierra de las Casas, same 
collectors, March 22, 1916, 15740. Also on limestone, Cockburn 
Town> Watling's Island, Bahamas, N. L. Britton and C. F. Mills- 
paugh, March 12-13, on limestone, Loiza, Porto 

Rico, N. L. Britton, B. H. Dutcher, and Stewardson Brown, March 

23, 1915, 5745 - 

The affinities of this species seem on the whole to be with the 
genus Porina, although it has peculiarities which make its sys- 
tematic position somewhat uncertain. While the perithecia are for 
the most part solitary, they occur occasionally completely confluent 
except for the projecting papillate tips. The cells of the quadri- 
locular spores are somewhat more rounded than is typical for 
Porina. There is no other species with which this is liable to be 
confused. 

10. Porina mastoidea (Ach.) Mass. On bark, San Juan, 15564. 

11. P(UUNA NUCULA Acli. On bark of Oxandra, Sierra de las 

Casas, 1575S; on rock (!), San Juan, i4ppSa. I find no 
record of the occurrence of this species on rocks, but the 
specimen from San Juan oflfers no characters except the 
habitat to distinguish it from this species. But, as noted 
below, two normally bark-inhabiting species, Lecidea pyr- 
rhomclacna and Bombyliospora doming crisis, occur on rocks 
in the Isle of Pines, the identity of the bark-inhabiting and 
rock-inhabiting plants being beyond question in those two 
cases. 

12. Porina ( Sect. Segestria) subfirmula sp. nov. 

Thallus epilithicus determinatus subfoliosus effiguratus irregu- 
laria rotundatus margine integro aut crenato hand lobato, planus 
arete adnatus crassus (crassitudine 0.15-0.2 mm.), atro-olivaceus, 
continuus laevigatns vel sat inaequalis nitidulus ; superne corticata 
cortice tenue (crassitudine 12-14/4,) pseudoparenchymatica, in-, 
feme ecorticata. Gonidia chroolepoidea. Perithecia subglobosa 
circ. 0.3 mm. lata, tota immersa aut apicibus leviter emergentibus 
et sat denudatis, amphithecio superne nigro inferne decolore. 
Paraphyses persistentes simplices. Asci 8-spori. Sporae incolores 
fusiformes, hand bene evolutae, 6-8-loculares, loculis cylindricis. 
circ. 25 X 4/x,. 
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On limestone, Sierra de las Casas, collected by N. L. Britton and 
Percy Wilson, March 22, 1916, 15741 (type). 

This species is evidently related to, but quite distinct from, the 
remarkable Porina firmula Muell. Arg., in which the olivaceous, 
subfoliose thallus has convex lobes and is merely loosely adherent 
to the substratum. The present species is decidedly Endocarpon- 
like in habit. 

13. Porina Tetracerae (Ach.) Muell. Arg. On rocks, Cerros 

de San Juan, 15504. Another instance of an unusual 
habitat. 

14. Porina variegata Fee. On Thrinax, Rocky Point, Ensenada 

de Siguanea, 15417. 

15. Porina (Sect. Sagedia) Wilsonii sp. nov. 

Thallus epilithicus crustaceus uniforniis effnsus hand limitatus, 
cretaceo-albus opacus tartareus, crassiusculus continuus laevigatus 
spermagoniis copiose nigropunctatus. Gonidia chrqolepoidea. 
Perithecia globosa Integra nigra 0.6-0.8 mm. lata, primuin tota 
immersa maculis nigrescentibus indicata dein semieinergentia alte 
conve^a strato tenue thallode fere ad instar pruinae velata demum 
apicibus denudatis, ostiolo minute umbonato, nunquam elabentia. 
Paraphyses persistentes tenues simplices. Asci cylindrices 8-spori. 
Sporae in ascis uniseriales, incolores fusiformes 4-loculares loculis 
cylindricis, 13-15 x 4-5^1. Spermagonia minuta nigra apicibus 
emergentibus denudatis. Spermatia recta bacillaria, 3-5 x i /u.. 

On limestone, Caleta Cocodrilos, collected by N. L. Britton, 
Percy Wilson, and Brother Leon, March 8, 1916, 152SS (type). 

This species, which I take pleasure in naming in honor of Mr. 
Percy Wilson, may be distinguished from other s])ecies of the 
section Sagedia by the chalky-white, tartareous thallus and the size 
of the perithecia, which are relatively large for the genus. 

16. Pyrenula aurantjaca Fee. On Plumeria, Vivijagua, 15085. 

17. Pyrenula costaricen.sis Muell. Arg. On Calyptrog.yne, vi- 

cinity of Santa Barbara, 14767. Costa Rica, \"enezuela. 
There has been no material for comparison and the determi- 
nation is not certain. 

18. Pyrenula leucoplaca (Wallr.) Koerb. On Annona, Vivi- 

jagua, 155pp. 
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19. Anthracothectum libricolum (Fee) Muell. *Arg. On 

Lysiloma, Vivijagua, 15041 in part; on Lonchocarpus, same 
.locality, 150 ?<? (old). 

20. ANTiiRACOTiiEcruM ocHRACEOFLAVUM (Nyl.) Mucll. Arg. 

Vivijagua, on Thrinax, i^o8t, on Lysiloma, 1^042, 1^600; 
on Thrinax, Rocky Point, Ensenada de Siguanea, 1^421; 
on Omphalea, Punta Coluniba, i^64^a, 1^648. This is a 
variable species, the thallus varying in color from vitelline- 
yellow to rusty-orange, and the spores varying considerably 
' in size and in number of cells. 

21. Anthracothecium palmarum (Krempelh.) Muell. Arg. 

On Tlirinax, Vivijagua, / 5 o 5 ? in part. Venezuela, Samoa. 
This is a little know but easily recognizable species, distin- 
guished from the preceding species by the brick-red tint of 
the thallus and by the shorter spores with irregularly placed 
cells. 

22. Anthracothecium pyrenuloiues (Mont.) Muell. Arg. On 

Annona, vicinity of Siguanea, I438g. 

23. Melanotheca Achariana Fee. On Savia scssiliflora, Cerro 

.San Juan del Mar, Columbia, 146/2, Cuba, Virgin Islands, 
Guiana, Venezuela. 

24. Melanotiieca cruenta (Mont.) Muell. Arg. On bark, San 

Juan, /55dy. 

25. Trvpetiielium aeneum (Eschw.) Zahll)r. On Byrsonima, 

Sierra de la Canada, 14428. Florida, Bahamas, Cuba, 
Costa Rica. Brazil. 

26. Trypetheltum catervarium (P'ee) Tuck. On Annona, vi- 

cinity of Siguanea, 14^84. Alabama, Bahamas, Cuba, Porto 
Rico, Costa Rica. 

27. TrypetheliUxM eluteriae Spreng. On Pcltophomni, vicinity 

of Siguanea, 1438^^; on Lysiloma baliamcnsis, Boqueron, 
Ensenada de Siguanea, 14538. 

Trypetheltum eluteriae nigricans (Fee) Muell. Arg. On 
Hippomonc, Rocky Point, Ensenada de Siguanea, 15410. 
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28. Trypethelium infuscatulum Muell. Arg. On Anacardium, 

vicinity of San Pedro, 14310. Cuba. 

29. Trypethelium mastotdeum Ach. . On Exostcma, Caleta 

Cocodrilos, 1332/. 

30. Trypethelium ochroleucum pallescens (Ih*c) Muell. 

Arg. On Hippomanc, Rocky Point, Ensenada de Siguanea, 
13408. 

31. Trypethelium ochrothelium Nyl. On Pcltophomni. vi- 

cinity of Siguanea, 14383a; on Tahcbuia, Loma la Daguilla, 
13183; on CuratcUa, Cerro de la Jia, 13210. Bahamas, 
Colombia. 

32. Trypethelium papillosum Ach. On Xylopia (jrayidiflora. 

La (\magua, 14376. Cuba, Guiana, Guinea, tropical Africa. 

33. Trypf:thelium tropicum (Ach.) Muell. Arg. On orange. 

La Cunagua, 14388a; on Hippomane. Rocky Point, En- 
senada de Siguanea, 1340Q. 

34. Paratuelium iNDUTUM Nyl. On OnipJialca, Punta Columba, 

\’ivijagua, 13646. Porto Rico, St. Thomas, Colombia. 

35. Pleurothelium iNCLiNATUM Muell. Arg. On Cclfis, Vivi- 

jagua, 13077. Cuba. 

36. IIeufleria sepulta (Mont.) Trcv. On Gcnipa, San Juan, 

13363. Cuba, Jamaica, Guiana, Brazil, Peru. 

37. Phylloporina dilatata (Wainio) coml). nov. 

Porina dilatata Wainio Lich. Br&. 2: 227. 1890. 

On leaves of Jambos, Sierra de las Casas, 13768, Brazil. 

38. Phylloporina phyllogena Muell. Arg. On leaves of 

Rhccdia, San Juan, 13487; on leaves of Jambos, La Cu- 
nagua, 14393. 

39. Strkjula antillarum (Fee) Muell. Arg. On leaves of 

Jambos, Sierra de las Casas, 13768a. 

40. Strigula elegans (Fee) Muell. Arg. On leaves of Gym- 

nanthcs, Cerros de Vivijagua, 13022; same habitat. Sierra 
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de las Casas, 13764; on leaves of Pscudolmedia spuria, San 
Juan, I 555 p, 

Strigula ei.egans intermedia Muell. Arg. On leaves of 
Hirtclla, La Cunagua, 143^3!), 

41. Strigula plana Muell. Arg. On leaves, San Juan, 13338, 

Cuba, Costa Rica, Venezuela. Wainio (Lich, Bres. 2 : 229. 
1890) considers this synonymous with the preceding species. 

42. Mycoporeli.um Eschweileri Muell. Arg. Revis. Lich. Esch- 

weiler. in Flora 71 : 526. 1888. On Pachyanthus, vicinity 

of Los Indies, 14183. Brazil. There has been no material 
available for comparison, but the specimen agrees well with 
Mueller- A rgau’s original description. 

43. Artiionia complanata Fee. On Calypfrogync, vicinity of 

San Pedro, 14486. 

44. Artiionia microsperma Nyl. On Bumclia, Rocky Point, 

Ensenada de Siguanea, 13412, Cuba. 

45. Artiionia polymorpha Ach. Vivijagua, on Lonchocarpus, 

13037, 13038a, 1303P; on Jehthyomethia, 13084; on Om- 
pJialca, 13647. 

46. Arthotiielium chloroleucum Muell. Arg. On TJtrinax, 

Rocky Point, Ensenada de Siguanea, 13420. A striking 
and beautiful species, known previously from the original 
collection only, made by Charles Wright in Cuba. 

47. Artiiotheijum .spectabiijr: (Plot.) Mass. On Mangifcra, 

San Pedro, 14823 ; on limestone. Sierra de las Casas. 13738. 

48. Opegrapha acicularis Riddle Mem. Brooklyn Bot. Card, i : 

no. 1918. On T/mwajr, Vivijagua, 13082; on OmphalcGy 
Punta Columba, Vivijagua, 13644. Bahamas, Porto Rico, 
St. Thomas. 

49. Opegrapha Bonplandi Fee. On Oxandra, Cerros de San 

Juan, I4PP4; on Thrinax, Rocky Point, Ensenada de Sigu- 
anea, 13419; on bark, Vivijagua, O. E. Jennings, 72 ?a. • 

50. Opegrapha calcarea Turn. On limestone, Caleta Cocodrilos, 

15289. 
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51. Opegrapha lithyrga Ach. On limestone, Rocky Point, 

Ensenada de Siguanea, 15427. 

Opegrapha lithyrga notha var. nov. 

Thallus ut in forma typica. Apothecia 0.5-1. 5 mm. longa, aggre- 
gata, mox disco aperto piano, denium lirellis confluentibus sub- 
difformibus. Sporae ut in forma typica. 

On limestone. Sierra de las Casas, N. L. Britton and Percy 
Wilson, March 22, 1916, 15745 (type). Apart from the apothecia, 
this material offers no characters to distinguish it from Opegrapha 
lithyrga Ach. The proposed variety bears the same relation to the 
species as the var. notha (Ach.) Fr. to 0 . varia Pers. and the var. 
arthonoidea Leight. to 0 . atra Pers. It is probable that Opegrapha 
lithyrgisa Wainio Lich. Bres. 2 : 132. 1890, is a synonym. But 

the plant is certainly not of valid specific rank. 

52. Opegrapha oleaginea sp. nov. 

Thallus epilithicus crustaceus uniformis subdeterminatus, fiili- 
gineus aut partim nigro-brunneus partim umbrinus linea obscuriore 
limitatus, crassitudine tenuis aut mediocris, continuus laevigatus 
quasi oleagineus. Apothecia lirelliformia pro maxima parte 0.5- 
i.o mm., rarius ad 3 mm., longa, gracilis circ. 0.2 mm. lata, sessilia 
vel sat elevata, recta aut rarius sat flexuosae, nigra, disco rimae- 
formi labiis integris laevigatis conniventibus ; amphithecio nigro 
basi integri; epithecio fusco, hymenio et hypothecio fusco tincto. 
Asci clavati 8-spori. Sporae in ascis biseriales aut irregulares, 
incolores fusiformes 4-loculares loculis cylindricis, 15-18 x 4-5 /a. 

On limestone, Sierra de las Casas, N. L. Britton and Percy 
Wilson, March 22, 1916, 15739 (type). 

The dark color and oily appearance of the thallus will serve to 
distinguish this species from others of the genus having four- 
celled spores. 

53. Opegrapha prosodea Ach. On Oxandra, Cerros de San 

Juan, I4Q95, 14996. 

54. ' Opegrapha saxicola Ach. On limestone, Cerros de Vivi- 

jagua, 15049^ ^505^^ ^5054- 

55. Opegrapha viridis Pers. On Thrinax, Vivijagua, 15083a. 

Not quite typical, as the thallus is almost white. 
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56. Grapiiis Afzelii Ach. On Annona palustris, Siguanea, 

14388; San Pedro, on Anacardium, 14484; on Calophyllum, 
14483; on orange, La Cunagua, 14588; on Swietinia, Caleta 
Cocodrilos, 15325. 

57. Graphis elegans (Borrer) Ach. On Purdiaea, vicinity of 

Los Inclios, T423Q; on Idea, San Pedro, 14826; on Annona, 
vicinity of Siguanea, 14385; on orange, La Cunagua, 
14575, 1458^: on Tahehnia, San Francisco Heights, 15119; 
on Eugenia, Sierra de los Caballos, 15141. 

58. Graphis glauckscens Fee. On Giiazuma, Cerro San Juan 

del Mar, Columbia, 14671, Guadeloupe, Colombia, Brazil. 

59. Graphis njtida (Eschw.) Nyl. On Oxandra, Caleta Coco- 

drilos, 1527Q. South Carolina, Alabama, Cuba, Guiana. 

60. Graphis Pavoniaxa F'ee. On Coccolohis, Vivijagua, 15643. 

61. Graphis scripta (L.) Ach. On Savia scssiliflora, Cerro San 

Juan del Mar, Columbia, 14673; on Tahehnia, Vivijagua, 
15597 - 

62. Graphis tenella Ach. On Lysiloma, Vivijagua. 15041; 

Sierra de los Caballos, 15148. 

63. Graphis vestita Fr. On Thcaccae, vicinity of Santa Bar- 

bara. 14778. The original material of this species came 
from tropical America, but its exact distribution is un- 
certain. 

64. (iRAPHiNA Po]TAEi (Fce) Mucll. Arg. On bark, Cerro de la 

Jia, 15215. St. Domingo, Costa Rica, Colombia. 

65. Graphina sophistica (Nyl.) Mucll. Arg. On Annona Ind- 

ia ta, Cerro de la Jia, 15212. 

-66. Graphina virginea (Eschw.) Muell. Arg. On Exostema, 
Caleta Cocodrilos, 15326. 

67. Phaeographina cinereopruinosa (Fee) Muell. Arg. On 
bark, Loma La Daguilla, 15167 ; on Hipponianc, Rocky 
Point, Ensenada de Siguanea, 15411. 
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68. Glyph IS cicatricosa Ach. On Annona palustris, Siguanea, 

14386; on Lysiloma, Boqtieron, Ensenada de Siguanea, 
^4537 on Eugenia, Sierra de los Caballos, 13142; on Exo- 
sterna, Caleta Cocodrilos, 153^8. 

69. Sarcographa labyrinthica (Ach.) Muell. Arg. On Ma- 

tayba, vicinity of San Pedro, 14483. 

70. Lecanactis AMERICANA Waiiiio. On GynmantJies, Cerro San 

Juan del Mar, Columbia, 146^3. Brazil. 

71. OCELLULARIA ACTiNOTA (Tuck.) JMuell. Arg. On Lysiloma, 

Sierra de las Casas, 15760. Cuba, Jamaica. 

72. OCELLULARIA GRANULOSA (Tuck.) Muell. Arg. Oil Calyptro- 

gync, vicinity of Santa Barbara, 14766. Louisiana, Florida. 

73. Ocellularia subtilis (Tuck.) comb. nov. 

Thelotrema subtile Tuck. Am. Journ. Sci. 25: 426. 1858. 

On bark, Caleta Cocodrilos, 15280. Eastern United States from 
New England to Texas. Also Ireland, Japan, Australasia. 

74. Leptotrema polyporum sp. nov. 

Thallus crustaceus uniformis indeterminalus crassus (crassitu- 
dine ad 0.5 mm.) undulatus desquamescens, superne continuus 
rugulosus olivaceus aut glauco-olivaceus opacus. Apothecia nu- 
merosissima thallo omnino immersa aut rarius verruculas minutas 
leviter convexas formantia, ostiolo minutissime (0.07--0.12 mm. 
late) puncti forme rotundato, margine ostiolare integro, thallo con- 
colore aut paullo pallidiore, de supra disco non perspicuo. Intra 
omnino decolorata. Columella nulla. Asci 8-spori. Sporae fuscae 
ellipsoideae murali-divisae 4- (rarius 6-) loculares loculis mediis 
divisis, 14-16 X 6-8 ft. 

On bark. Sierra de los Caballos, near Nueva Gerona, collected 
by O. E. Jennings, May 12, 1910, 22ga (type). Also Florida, 
without exact locality, collected by Miss Wilson, in Herb. Tucker- 
man, under the manuscript name Thelotrema polyporum. 

This species is evidently related to Leptotrema Wightii (Taylor) 
Muell. Arg., but differs in having the ostioles less than half as 
large, but much more numerous and crowded ; the spores are dis- 
tinctly narrower than in L. Wightii. 
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75. Leptotrema simplex (Tuck.) comb. nov. 

Thelotrema simplex Tuck. Proc. Am. Acad. Arts and Sci. 
6:271. 1864. 

On bark, Rocky Point, Ensenada de Siguanea, 15414. Cuba. 

76. Leptotrema Wightii (Taylor) Muell. Arg. On rocks, Cer- 

ros de San Juan, 15500, 

77. Gyrostomum scyphuliferum (Ach.) Fr. On Eugenia, 

Sierra de los Caballos, 15140, 

Lecidea Brujeriana (Schaer.) Nyl. On rock, San Juan, 
15506. 

79. Lecidea piperis (Spreng.) Nyl. On Oxandra, Sierra de las 

Casas, J 5759 - 

80. Lecidea pyrrhomelaena Tuck. On sandstone, Sierras de 

las Tunas, 15520. This material has been compared with 
the type specimen which grew on bark in Cuba, where it 
was collected by Charles Wright. It is a very well-marked 
species. ^ 

81. Bacidia microphyllina (Tuck.) comb. nov. 

Lecidea microphyllina Tuck. Proc. Am. Acad. Arts and Sci. 
6:278. 1864. 

On bark. Sierras de las Tunas, 15512; on Amyris elemifer, 
Sierra de las Casas, 15765. Cuba. 

82. Bilimbia Sprucei (Muell. Arg.) comb. nov. 

PatcUaria Sprucei Muell. Arg. Flora 64: 228. 1881. 

On leaves of Jambos, Sierra de las Casas, 157680; on leaves of 
Hirtella, La Cunagua, 14593. Brazil. 

83. Bombyliospora DOMiNGENSis (Pcrs.) Zahlbr. On royal palm, 

Cerro de la Jia, J5213; San Juan, 15586a; on rocks ( !), 
Cerros de San Juan, 15499; on Amyris elemifera, Sierra 
de las Casas, 15762. 

84. Phyllopsora cryptocarpa sp. nov. 

Thallus granulosus, e granulis minutissimis isidioideo-confluenti- 
bus concatenatisve constants, hand squamulosus, crassus (crassitu- 
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dine ad 0.5 mm.) arete adnatus areolato-rimosus vel diffractus, 
umbrinus. Apothecia minuta, 0.2--0.4 mm. lata, numerosa dispersa 
aut approximata sessilia vel adpressa rotundata regularia, disco 
piano rufo-badio aut atro-castaneo, margine proprio concolore aut 
paullo pallidiore integro primum crassiusculo dein tenuiore autem 
persistente, margine thallino nullo; epithecio et hypothecio badio, 
hymenio fulvo. Asci 8-spori. Sporae incolores ellipsoideae sim- 
plices, 10-12 X 4/i,. 

On rotten wood, San Juan, collected by N. L. Britton, Elizabeth 
G. Britton, and Percy Wilson, March 15, 17, 1916, 15^^88 (type). 

This species is related to Phyllopsora fiirfuracea (Pers.) Zahlbr. 
and still more closely to Phyllopsora isidiotyla (Wainio) comb, 
nov. (Lecidea isidiotyla Wainio Lich. Bres. 2: 49. 1890), but 

differs from all other species of the genus in the minute, incon- 
spicuous apothecia. 

85. Phyllopsora FURFURACEA (Pers.) Zahlbr. On Calyptrogyne, 

La Cunagua, 14596. 

86. Phyllopsora parvifolia (Pers.) Muell. Arg. On royal 

palm, San Juan, 15586. 

87. Cladonia Beaumontti (Tuck.) Wainio. On white sand, vi- 

cinity of Los Indios, 14T96. North Carolina, Alabama. 

88. Cladonia divaricata Nyl. On white sand, vicinity of Los 

Indios, 14254. Brazil. 

89. Cladonia medusina (Bory.) Nyl. On white sand, vicinity of 

Los Indios, 14195. Brazil, tropical Africa. 

90. Cladonia uncialis (L.) Web. On white sand, vicinity of 

Los Indios, 14255. This is a peculiar habitat form, with 
inflated, subsimple podetia, 40-70 mm. high and 5-10 mm. 
thick. 

91. Pyrenopsis phaeococca Tuck. On granitic rock, vicinity of 

Siguanea, 14392. New England, North Carolina. 

92. Anema bullata sp. nov. 

Thallus squamaeformis, e squamis bullatis subglobosis aut rarius 
irregularibus baud lobatis 1-2 mm. latis, ad i mm. altit., umbilicato- 
adfixis contiguis aut partim dispersis, umbrino-olivaceus nitidulus. 
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sicco cartilagineo madefacto* subgelatinoso ; intra omnino pseudo- 
parenchymaticus, strato exteriore crebre contexto cellulis 
latis, parte interiore paullo laxiore. Gonidia gloeocapsoidea cellulis 
6~ii fi diam. in glomerulosas circa 14-20 /a diam. consociatis, tegu- 
mento gelatinoso fuscoluteo. Apothecia minuta omnino immersa 
primum endocarpea margine connivente ostiolo punctiforme, indi- 
cata, demum paullo aperta disco badio. Asci 8-spori. Sporae in- 
colores oblongo-ellipsoideae simplices, 10-12 x 6-7 /a. Sperma- 
gonia pyriformia thallo immerso, ostiolo baud perspicuo. Sper- 
matia ovoidea minutissima. 

On limestone, Key View Hill, Vivijagua, collected by N. L. 
Britton, Elizabeth G. Britton, and Percy Wilson, Feb. 28-29, 1916, 
ifioSp (type). 

This species has an external resemblance to Omphcdaria pyre- 
noides Nyl., but differs in the color and in the internal structure 
of the thallus. 

93. Thyrea cubana (Tuck.) comb. nov. 

Omphalaria cubana Tuck. Genera Lichenum 83. 1872. 

On limestone, Rocky Point, Ensenada de Siguanea, 15425. 
Cuba. 

94. Thyrea Girardi (Dur. & Mont.) Bagl. & Car. On limestone. 

Rocky Point, Ensenada de Siguanea, 15424. Alabama; 
also Europe. 

The specimens are sterile and the determination is not certain, 
but they agree with material in the Tuckerman Herbarium labelled 
“ probably young Omphalaria Girardi.'* 

95. Dichodium byrsinum (Ach.) Nyl. On royal palm. La Cu- 

nagua, 14603. 

96. Leptogium chloromelum (Sw.) Nyl. On Annona palustris, 

vicinity of Jucaro, 14644. 

Leptogium chloromelum stellans Tuck. On Bucida spi- 
nosa, vicinity of Siguanea, 15391; on Conocarpus, Rocky 
Point, Ensenada de Siguanea, 15416; on bark, vicinity of 
Columbia, 157x1. 

97. Leptogium tremelloides caesium (Ach.) Hue. On Thri- 

nax, Rocky Point, Ensenada de Siguanea, 15418; on royal 
palm, San Juan, 15484, 15485. 
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. 98. CoccocARPiA PELLiTA GENUiNA Miiell. Arg. ()n Pcltophorum, 
vicinity of Siguanea, 14382, 

CoCCOCARPIA PELLITA PARMELIOIDES (Hook.) Muell. Arg. 
On orange, La Cunagua, 1458J ; on royal palm, San Juan, 

155S5. 

CoccocARPiA PELLITA SMARAGDINA (Pers.) Muell. Arg. On 
royal palm, San Juan, 15589, 

CoccocARPiA PELLITA TENUiOR (Nyl.) Muell. Arg. On royal 
palm, San Juan, 15486. 

99. Pertusaria velata (Turn.) Nyl. On Curatella, Cerro de la 

Jia, 15209, 

100. Lecanora calcarea contorta Fr. On sandstone, La Cu- 

nagua, 14580; on rock, vicinity of Siguanea, 15238. 

101. Lecanora cinerea (L.) Sommerf. On schist. Sierra de la 

Canada, 14438. 

Spores smaller than in northern material, but the same thing is 
true of tropical specimens of Btiellia parasema. 

102. Lecanora cinereocarnea (Eschw.) Wainio. On Cocco- 

thrina.v, La Canada, 14424 in part; on Lysiloma, Vivijagua, 
15040; on Coccolobis, Vivijagita, 15643a; on bark. Rocky 
Point, Ensenada de Siguanea, 15407. 

103. Lecanora prosecha Ach. On limonite conglomerate, Rio 

de las Casas, 15660, 15661. Distribution uncertain, but 
definitely recorded from the islands of Dominica and St. 
Vincent, in the West Indies, and from Colombia, South 
America. The specimens agree well with the detailed de- 
scription given by Wainio in the Jour. Bot. 34: 35. 1896. 

104. Lecanora varia (Ehrh.) Nyl. On Coccotlirinax, La Ca- 

nada, 14424 in part. 

105. Haematomma puniceum leprarioides Wainio. On Pur- 

diaea, vicinity of Los Indos, 14230, 

106. Parmelia abstrusa Wainio. On quartz rocks. La Canada, 

14435; Las Tunas, 15519; vicinity of Siguanea, 15239. 
Brazil. 
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107. Parmelia latissima cristifera (Taylor) Hue. On orange, 

La Cunagua, 14586; on Conocarpus, Rocky Point, Ensenada 
de Siguanea, 15415. 

108. Parmelia pluriformis Nyl. On schist, Sierra de la Canada, 

14436; vicinity of Siguanea, 15237. Brazil. 

109. Parmelia stenophylloides (Muell. Arg.) Wainio. On 

rocks, vicinity of Siguanea, 14391, 14393- Brazil, Para- 
guay* 

no. Ramalina Montagnei DeNot. On Pseudocarpidium, Vivi- 
jagua, 15075. 

111. Ramalina usneoides (Ach.) Fr. On Bucida, Coe’s Camp, 

Ensenada de Siguanea, 14S35; vicinity of Columbia, 15717- 

112. UsNEA FLORIDA STRIGOSA Acli. On branches, Siguanea, 

14950. 

113. UsNEA implicita (Stirtoii) R. H. Howe Mycologia 6: 262. 

1914. 

Euniitria implicita Stirton Scot. Nat. 6: 100. 1881. 

On Bucida spinosa, vicinity of Columbia, 15716. Jamaica, Porto 
Rico. 

The material is softer and more pendulous than usual. 

1 14. Blastenia Brittonii Zahlbr. ms. in Herb. New York Bot. 

Card. 

Thallus epilithicus crustaceus uniformis aut ambitu subradiato- 
lobulatus effiguratusque, centro rimoso-areolatus areolis leviter 
convexis contiguis aut dispersis hypothallo nigro, crassiusculus, 
albidus vel albido-cinerascens. Apothecia ad 0-6 mm. lata regu- 
laria sessilia superficialia dispersa, primum fusca dein omnino nigra 
opaca, disco piano, margine proprio crassiusculo et prominente aut 
tenuiore persistente integro aut crenulato, margine thallino nullo ; 
excipulo nigro, epithecio badio, hymenio et hypothecio incolore. 
Asci 8-spori. Sporae incolores ellipsoideae polari-biloculares mem- 
brana inaequaliter incrassato loculis poro confluentibus, 12-14 x 

6-7 M- 

On rock, Culebra Island near Porto Rico, collected by N. L. 
Britton and W. M. Wheeler, March 3-12, 1906, 360 (type). On 
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sandstone, Loma La Daguilla, Isle of Pines, 15179; Cerro de la Jia, 
15232; on rocks, Cerros de San Juan, 15502; on limestone, Cerros 
de Guanabana, 15640, 

The thalline characters are similar to those of Blastema phaea 
(Tuck.) MuelL Arg. and of Blastcnia nigrocincta Riddle. But 
the blackening apothecia with margin and disk concolorous are 
distinctive. 

1 15. Blastenia Forstroemiana (Fr.) Muell. Arg. On lime- 

stone, Cerro San Juan del Mar, Columbia, 14681 ; Cerros 
de Vivijagua, 15056, 15057. The type locality for this 
species is the '‘West Indies,'* but without the definite lo- 
cality being specified. 

1 16. Blastenia nigrocincta Riddle Mem. Brooklyn Bot. Card. 

i: 113. 1918. On limestone, Key View Hill, Vivijagua, 

15088. Porto Rico, Virgin Islands. Also on bark ( !), 
Palm Barren, City of Santa Clara, Cuba, N. L. Britton, 
Elizabeth G. Britton, and Percy Wilson, March 29-31, 
1910, 6209. 

1 17. Blastenia phaea (Tuck.) Muell. Arg. On rocks, Cerros de 

San Juan, 14997, 14999, ^5503, 15505; on limestone, Cerro 
San Juan del Mar, Columbia, 14682; on limestone, Vivi- 
jagua, 15051, 15087; on sandstone, Loma La Daguilla, 
15178, 15180. Cuba. 

The original material of this species was somewhat scanty, and 
the description given by Tuckerman is brief, so that it seems worth 
while to give an amplified description on the basis of the full 
material from the Isle of Pines, especially as the species appears 
to be a variable one. 

Thallus crustose, indeterminate, effuse, the margin not at all 
effigurate, of medium thickness, whitish or glaucous, or occasion- 
ally smoky, continuous and irregularly rimulose, or more often 
definitely rimose-areolate, the areoles flat, undulate, or convex, 
usually contiguous, sometimes scattered, on a black hypothallus 
which may be well developed or evanescent. Apothecia 0.4-0.6 
mm. in diameter, when young with fulvous or badious disk and a 
pale, thick, entrie or flexuous margin, later the persistent margin 
becoming concolorous' with the disk, and both darken to a deep 
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brown, but never to black. Epithecium fulvous to badious, lamina 
otherwise colorless. Spores colorless, oblong-ellipsoid, polar- 
bilocular, the cells rarely connected with a tube, very uniform in 
size, about lo x 5 /u.. 

1 18. Buellia Brittoniae sp. nov. 

Thallus epilithicus crustaceus arete adnatus determinatus effigu- 
ratus, ambitu pulchre radiato-laciniatus isabellinus nitidulus, laciniis 
0.2-0.4 mm. latis contiguis sublinearibus aut partini cuneatis leviter 
convexis, centro rimoso-areolatus vel ditfractus fuligineus, areolis 
convexis contiguis, sat tenuis crassitudine vix 0.2 mm., intus al- 
bissipius; KOH non reagens. Hypothallus nigricans evanescens. 
Apothecia 0.3-0. 5 mm. lata, sessilia aut adpressa baud immersa, 
dispersa aut paullo approximata rotundata regularia omnino fusco- 
nigra aut nigra opaca, disco scabroso primum planiusculo margine 
tenuissimo (lein niox convexo emarginato; epithecio crasso nigro, 
hypothecio fusco. Asci 8-spori. Sporae fuscae oblongo-ellip- 
soideae biloculares hand placodiomorphae membrana aequaliter 
tenue, 1 1-14 x 4-5 fx. 

On sandstone, La Canada, collected by N. L. Britton, Elizabeth 
G. Britton, and Percy Wilson, Feb. 16, 1916, 14579 (type). Also 
on quartz, Las Tunas, 13318. 

This is a well-marked and very distinct species, and can not be 
readily confused with any other. Its thalline characters are sug- 
gestive of those of Rinodina thysanota Tuck., but the apothecia 
and spores are entirely typical of the genus Buellia. I take pleas- 
ure in naming this — one of the finest of the new species from the 
Isle of Pines — in honor of Mrs. Elizabeth G. Britton. 

1 19. Buellia flavogranulosa sp. nov. 

Thallus epilithicus crustaceus efiPusus indeterminatus flavus, 
granularis, granulis minutis, o. 1-0.3 rotundatis aut paullo 

lobatis subsquamuliformibus late dispersis; KOH non reagens. 
Hypothallus nullus. Apothecia 0.5-0.7 mm. lata dispersa sessilia 
aut sat elevata rotundata regularia, disco primum piano demum 
leviter convexo, nigro nudo nitidulo, margine proprio nigro tenue 
persistente integro, margine thallino nullo ; epithecio et hypothecio 
nigricante, hymenio decolore. Asci 8-spori. Sporae fuscae ellip- 
soideae biloculares placodiomorphae loculis poro baud confluenti- 
bus, 16-18 x 8 /[a. 

On sandstone, La Cunagua, collected by N. L. Britton, Elizabeth 
G. Britton, and Percy Wilson, Feb. 19, 1916, 14578 (type). 
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This species differs from Bucllia prospcrsa (Nyl.) Riddle, which 
has spores of the same type, in having the thallus in the form of 
scattered granules of an intense-yellow color. From other rock- 
inhabiting species of Bucllia with yellow thallus, this differs in the 
polar-bilocular spores. 

120. Buellia parasema (Ach.) Th. Fr. On Conocarpus, Si- 

guanea, 14^40. 

121. Buellia sanguinakiella (Nyl.) Wainio. On Colpothrl- 

nax, San Pedro, 14827, Bahamas, Cuba, Colombia. 

122. Buellia subdtsciformis (Leight.) Wainio. On Cocothri- 

nax, La Canada, 1442^0., 14426; on Colpothrinax, San 
Pedro, 14549, ^ 455 ^i on Lysiloina, Vivijagua, 15054: on 
Oxandra, Sierra de los Caballos, T51 15. 

123. Buellia subdispersula sp. nov. 

Thallus epilithicus crustaceus effusus indeterminatiis, cinereus 
aut cinereo-straniineus, arcolatus areolis minutis ad 0.5 mm. latis 
contiguis aut dispersis pulvinatis rugulosis vcl irregiilaribus partim 
squamuliformibus ; KOH baud reagens. ]Iyi)othallus albidus 
evanescens. Apothccia 0.3-0.5 mm. lata, dispcrsa aut a[)proxi- 
mata, sessilia rarius paullo immersa, rotundata regularia, disco 
nigra scabro opaco, primum piano margine proprio tenue nigro, 
dein convexo emarginato ; epithccio et hyj^othecio fusco-nigricante. 
Asci 8-spori. Sporac fuscae cllipsoideae aut oblongae, biloculares 
placodiomorphae, membrana inaequaliter incrassato luminibus de- 
presso-cordatis approximatis, 14-20 x 7~9/^' 

On sandstone, La Cunagua, collected by N.-L. Britton, Elizabeth 
G. Britton, and Percy Wilson, Feb. 19, 1916, 14577 (type). 

In the thalline characters this is related to Buellia dispcrsiila 
Muell. Arg., but it differs in the convex, emarginate apothecia, and 
in having spores of the type found in the section Mischoblastia of 
the genus Rinodina. 

124. Pyxine Cocoes (Sw.) Nyl. On Pscudocarpidium, Vivi- 

jagua, 15080, 

125. Physcia crispa (Pers.) Nyl. On Sideroxylon, Sierra de 

los Caballos, 15T44; on Thrinax, Rocky Point, Ensenada de 
Siguanea, 15422, 
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126. Physcia integrata Nyl. On Tabebuia, Vivijagua, 15598; 

on bark, Mt. Diablo above Vivijagua, 124a. 

Physcia integrata sorediosa Wainio. On Curatella, Cerro 
de la Jia, 15208, 

127. Physcia picta (Sw.) Nyl. On Cordia collococca, Cerro 

San Juan del Mar, Columbia, 14670. 



ANTHRACNOSE OF THE BOSTON FERN* 

James A. Paris 
(With Plates 8 and 9) 

The Boston fern (Ncphrolepis exaltata (L.) Schott.) is a house 
plant very widely grown for ornamental purposes, and because of 
its merited popularity as an indoor plant its culture constitutes one 
of the valuable branches of the florist trade. The unusual freedom 
from disease of these ferns under indoor conditions contributes 
largely, no doubt, to their wide cultivation. 

In the extensive fern collection of Dr. R. C. Benedict at the 
Brooklyn Botanic Garden, where he is experimenting upon the 
origin of new varieties of Neplirolepis (2, 3), some plants have 
become attacked by an anthracnosc disease. This condition was 
first noticed by Dr. Benedict in 1919 and seemed to be confined to 
certain sporeling strains then under observation. Although serious 
injury was confined to a few individuals, these infected plants 
continued to have diseased fronds season after season. A planting 
of sporelings set out for bed-culture in the fall of 1921 were so 
seriously diseased that they made little growth, each new leaf being 
killed at its growing tip soon after it began to unroll. Such plants 
showed a mass of dead and withered stumps of fronds with here 
and there a straggling leaf which had escaped death, but always 
showing the anthracnose lesions. 

Symptoms of thf, disease 

The disease first appears upon the growing tips of the fronds 
and upon other succulent leaf-tissue which has not become hard- 
ened. The lower parts of the fronds sometimes show typical 
anthracnose lesions;* but the writer’s observations have been that 
the infection in these cases has always taken place before the tissue 
has become hardened and woody. 

The first appearance of the disease is indicated by a slight brown- 
ing of the infected tissue. This becomes apparent in inoculations 
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from pure cultures about forty-eight hours after spraying the 
inoculum upon uninjured, vigorously growing fronds. The brown 
spotting involves only a few of the epidermal cells at first, but 
rapidly spreads longitudinally and around the midrib and petiole 
of the frond, finally involving the young pinnae. Attacked tissues 
shrink rapidly, presenting an appearance such as is shown in fig- 
ure I at the end of the fifth day after inoculation. 

When the plant is kept under humid conditions, small white 
patches begin to appear over the surface of the brownish lesions 
within a few days, but these white masses of conidia do not become 
apparent except under conditions of high humidity. Seldom does 
the canker appear over the entire frond, but two or three separate 
lesions on the same frond are not uncommon. The infection of 
the older fronds is limited to the young parenchymatous tissues 
near the apex of the leaves. A considerable area of the leaf may 
become infected in this way, as is shown in figure 2, which is a 
photograph of four older leaves inoculated with pure cultures of 
the organism at varying distances behind the unrolling 'tip. The 
inoculation was made at one inch behind the tip in A, two inches 
behind in B, three inches behind in C, and four inches behind in D, 
Inoculations farther back upon the maturer leaves gave no in- 
fection. 

In exceptional cases, where the lower part is attacked, the un- 
rolling tij) may continue growth for a time. It is short-lived, 
however, and eventually withers, shrivels, turns brown and finally 
almost black. Attacks on older tissues by the fungus may result 
in a limited canker being produced. As a whole, susceptible ferns 
present a blighted, sickly appearance with their numerous dead 
fronds far outnumbering the isolated, partially diseased ones which 
have been able to develop a few pinnae. 

. * The causal organism 

Isolation . — Small pieces of diseased fronts about ^ cm. in 
length were immersed for five minutes in corrosive sublimate solu- 
tion (i : looo), rinsed in distilled water, and then plated in potato 
agar slightly acidulated with a 5 per cent, solution of lactic acid. 
These plates were kept in the incubator at 20® C. Within forty- 
eight hours mycelium began to grow out from the pieces of host 
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tissue. By the fourth day appressoria were abundant, and at the 
end of a week masses of spores formed within the surface mat of 
mycelium. A few such cultures were pure and from these, conidia 
were transferred to fresh dishes. Within one month perithecia 
began to form, and by the end of the seventh week the plates were 
literally covered with them. (Fig. 3.) 

The groivth of the fungus . — The fungus grows slowly on potato 
agar and the extension of the colony is rather limited. It grows 
more rapidly on corn-meal agar made up by the formula given by 
Shear and Wood (4). On corn-meal agar the plates were covered 
and perithecia formed within five weeks. When two or more 
colonies are growing in the same dish the mycelia do not inter- 
mingle, l3Ut check growth as the edges of the colonies approach 
each other, causing a surface piling up and leaving a definite mar- 
gin between the colonies. (See fig. 3.) 

There is no noticeable increase in the number of perithecia 
formed at the margins of these colonies, however. 

Morphology and physiology of the fungus 

The imperfect stage . — In the imperfect stage this fungus is of 
the typical Colletotrkhuni type, producing setae around the acervii- 
lus. The one-celled spores are produced almormally in acervuli, 
both in culture-media and on the diseased fronds. There is a 
gelatinous matrix around the spores which holds them together 
when dry, but dissolves readily in water, permitting their spread 
as in the case of the anthracnose of the bean (i). The acervuli 
on the host are innate, erumpent, discoid, surrounded by long, black 
setae six to twelve in number; conidia tetrete to fusoid, 4-63^ x 
12-18 jut; conidiophores rather short, straight, seldom curved, usu- 
ally bluntly rounded at the tips. Germination usually begins by 
the formation of a septum in the conidium, followed by the pro- 
trusion of a germ tube from either the side or end. This tube 
usually grows a sho^rt distance and then forms an appressorium 
from which further growth may take j^lace. These apj^ressoria 
are subglobose, flattened on one side, and have dark-colored thick 
walls containing dense granular cytoplasm. Tvpical conidia from 
artificially infected fronds of the Boston fern are shown in figure 
4. Setae at the edge of the acervulus are also shown. 
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The ascogenous stage. — The ascogenous stage has never been 
found upon diseased ferns by the writer. The perithecia in cul- 
tures assume a variety of forms according to whether they are 
produced in groups or singly (fig. 5). When produced singly 
they are membranous, dark-brown to almost black, with a lighter- 
colored beak at the apex, flask-shaped, sparingly hairy, and im- 
mersed in the medium. The asci are sessile, fusoid, S-12 x 6&~ 
120 fi. wSpores hyaline, granular, fusiform, i-celled, and 4-6 x 
13-16/L1. Paraphyses none. (See fig. 6.) 

The ascospores germinate readily in a manner very similar to 
the conidia by producing one or more germ tubes which develop 
appressoria and mycelium. 

Name of the organism 

The spore measurements for both conidia and ascospores average 
rather low for species of Glomcrella as given by Shear and Wood 
(4), but are well within the limits of those given for Glomcrella 
cingulaia. 

In order to determine whether the organism in hand would infect 
hosts readily attacked by G. cingulata, transfers from pure cultures 
were made in the first case to the fruit of the apple. This test 
was repeated eight times upon as many different varieties of apples 
and in no case did any infection occur. 

Similar tests were also tried upon the green pods of the bean, 
Phase ohis vulgaris, and upon the fruits of the banana and cucum- 
ber, with the like result that no infection occurred. While no 
inoculations were made upon cotton, this fungus would seem to 
differ from Glomcrella gossypii, which is described as having 
paraphyses. 

The failure of cross-inoculation experiments, together with the 
growth characteristics of this organism, would seem to justify 
according it specific rank and it is tentatively named Glomerella 
Nephrolepis sp. nov. 

Relation of the fungus to the host 

When either ascospores or conidia germinate upon a susceptible 
plant of the Boston fern, they produce appressoria and in turn fine 
hyphae which penetrate the cuticular and subcuticular layers and 
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produce a vesicle from which branches arise and extend into the 
host tissue. The invading hyphae enter the host cells, causing 
their collapse. The growth of the hyphae through the young ten- 
der tissue is very rapid and can be followed by the browning of 
the host cells soon after attacked. The walls colla])se and the 
lesions become conspicuous within a few days, as is well shown in 
figure I. 

At about the time the cankered areas form the inycelinm begins 
to develop abundantly in the e])idermal cells and those just beneath, 
forming a stroma of closely crowded and sc])tate hyphae. The 
host cells at this time are badly disorganized and the individual 
cells are difficult to observe. Prom the ])seudo]mrenchymat()Us 
tissue thus formed arise short conidiophores, at the apex of which 
arc borne the bluntly rounded conidia. These arc produced in 
such abundance that they soon rupture the cuticle and are freed. 
(See fig. 4.) The lesions produce the acervuli at the center first 
and farther out as the canker enlarges. T.ong, brown, 4-'5-septate 
setae are produced around the margin of the acervulus, both on the 
host and in cultures. They are almost the same diameter through- 
out, tapering bluntly to a point at the free end. The setae are few 
(6-12) in number and on the host about 6 jit in diameter and 120- 
200 jw in length. 

Proof of parasitism 

From pure cultures secured as heretofore described both conidia 
and ascosporc subcultures were made. Spores from both types of 
cultures were sprayed U])on healthy fern i)lants, incubated under 
bell jars, and typical lesions were produced. Prom these lesions 
isolations were again made and the cycle repeated five times. In 
every case typical diseased fronds were produced, and cultures 
made from all cycles have consistently shown the same cultural 
characteristics. 


Variations in susceptibility 

In regard to differences exhibited by the various strains of the 
Boston fern to the attack of the fungus. Dr. Benedict, in a letter 
to the writer, makes the following note : “ In one number, 315, this 
blighting affected a portion of the leaves regularly. The variety 
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was tested to see whether perfect leaves might be produced under 
the best conditions, but without success. Grown in poor condi- 
tions, almost all the leaves would stop growing when about one 
third the length typical for the form had been reached. None of 
the other sporelings tested out at the same time showed the same 
defect. Later, in another batch of plants of the same sowing, a 
similar diseased condition was noted in at least three numbers, 
75-5, 75~ii, 75-14. ... All except the three numbers mentioned 
above made vigorous, healthy growth, but these showed the leaf- 
blighting both in stock cultures and in those in the pots. There 
are indications of occasional blighting of single leaves in other 
numbers, but these four above are the ones which show a con- 
tinuous affected condition.^’ 

Ecologic aspects and control 

The spread and maintenance of the disease are fostered by a 
crowding of the plants on the benches and in the propagating 
houses, by overhead watering, where the water remains on the 
leaves for long periods of time, and by high humidity and tem- 
perature. Spread of the disease in the greenhouse is primarily 
through close planting or crowding and watering. 

Tests, where slightly infected plants were pruned of all diseased 
leaves, the soil covered with a coating of sand and water applied 
only to the soil, have demonstrated that slightly susceptible forms 
may rid of the disease by these measures. 

The following control measures have been found effective : 

1. Selection of resistant forms. Variation in susceptibility 
ix)ints the way to control by this means. 

2. Proper aeration of the greenhouse to keep a low relative 
humidity. 

3. Watering the soil in the pots and benches, care being taken 
to dry the leaves after washing them. 

4. Removal of all infected tissue as it appears and destruction 
of badly diseased plants. 

The writer is indebted to Dr. R. C. Benedict for an abundant 
supply of host material. 

Brooklyn Botanic Garden. 
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EXPLANATION OF PLATES 
Plate 8 


Fig. I. Young fronds of Boston fern five days after inoculation from pure 
cultures of the anthracnose organism. Reduced. 

Fig. 2. The tips of four fronds inoculated at varying distances from the 
terminal (growing point. Reduced. 

A. Inoculated i inch behind the tip. 

B. Inoculated 2 inches behind the tip. 

C. Inoculated 3 inches behind the tip. 

D. Inoculated^ inches behind the tip. 

Plate 9 


Fig. 3- 
anthracnose 
Fig. 4. 
Fifir. 5- 
Fig. 6. 
cultures. 
Fig. 7. 


Petri dish cultures seven weeks old showing growth habits of the 
fungus upon potato agar. 

Microphotograph of conidia and setae of the Colletotrichum stage. 
Camera lucida drawing of asci and ascospores. X 375* 
Microphotograph of various forms of perithecia produced in agar 

Typical attack on a young sporeling. Normal size. 



NOTES AND BRIEF ARTICLES 

[Unsigned notes are by the editor] 


Dr. C. G. Lloyd called at the Garden late in August on his way 
to Kew Gardens, England, to examine type material in certain 
groups of fungi. He expects to visit France and Italy also before 
he returns. 


Commercial plantings of China aster in New York State have 
been severely attacked by a new species of Septoria, according to 
W. O. Gloyer, who describes the fungus in Phytopathology as 
S. Callistephi. 


Dr. Montemartini, of the Cryptogamic Laboratory, Pavia, Italy, 
writes me that Saccardo’s “ Sylloge Fungorum ” will be continued, 
and that he will be glad to receive for this publication any myco- 
logical information published since 1917. 


Phytopathology for May, 1922, contains a series of papers ot 
the greatest importance on “ Insects as Disseminators of Plant 
Diseases.'' Various phases of the subject are there discussed by 
F. V. Rand, F. D. Ball, L. Caesar, and M. W. Gardner. 


Dr. James R. Weir, of the Department of Forest Pathology at 
Washington, D. C., spent from the middle of July to the first of 
September at the Garden studying the collection of polypores and 
comparing specimens from his large private collection with au~ 
thentic material here. 


It is interesting to note that it was discovered by R. H. Colley, 
in making tests of pieces of Sitka spruce and Douglas fir for air- 
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plane stock, that the effect of Fomes pinicola, F. Laricis, and 
Poly poms Schweinitzii on such timber was decidedly more promi- 
nent than that of Trametes Pini. 


The fourth International Phytopathological Conference, on 
Truck Crop Diseases, met at Seaford, Delaware, August 28, 1922. 
Three days were spent in studying these diseases in the field — in 
Delaware, New Jersey, and Pennsylvania — and one day was de- 
voted to inspecting the markets of Philadelphia. 


A handsomely illustrated paper on the species of Lcntiniis in the 
region of the Great Lakes, by the late E. T. Harper, appeared in 
the Trans. Wise. Acad. Sci. for February, 1922. Lentinus IcpT 
dens, L. tigrinus, L. adhaerens, L. suavissimus, L. cochleatus, L. 
ur sinus, L. vnlpinus, and their relatives are discussed at some 
length. 


In a collection of basidiomycctes brought back from British 
Guiana last September by Prof. F. L. Stevens, there was a speci- 
men of Amauroderma subrcnaiiim Murrill, described and pre- 
viously known only from British Honduras, where it was collected 
bv IVof. Morton E. Peck. 


E. C. Stakman and M. N. I.evine have keyed the 37 known 
biologic forms of Puccinia graminis Trifici in a preliminary account 
of the method employed by them in determining the identity of the 
forms through their action on certain “ differential hosts.'’ {Tech. 
Bull. Univ. Minn. Agr. Exp. Sta. 8: 3-10. July, 1922.) 


A new disease of cotton, caused by Ascochyiu Gossipii Sydow, 
is discussed by Elliott in Bulletin 178 of the Arkansas Experiment 
Station. This disease appeared in Arkansas in 1915 and again in 
1920, both outbreaks having been preceded by unusual rainfall. It 
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attacks all parts of the plant above ground, including the bolls, and 
over-winters on the dead stalks. Rotation of crops is suggested as 
the most obvious remedy. 


Lencitcs sepiaria, L. trabea, Tramctes scrialis, Fomcs roseus, 
Lentinus lepideus, and other fungi causing decay of building tim- 
bers are discussed at length by W. H. Snell in Bulletin 1053 
U. S. Dept, of Agriculture. Studies are reported on the physi- 
ol6gical relations of the spores and mycelium of these fungi, with 
characters of cultures and a key to their identification ; also good 
illustrations and a full bibliography. 


The polypores of South Africa were listed, keyed, and described 
by van der Bijl in the S. A. Journal of Science for June, 1922; 
Polyponis durbancnsis, P. trichiliac, P. ochroporns, P. flextlis, 
Trametcs varians, T. griscoAilacina, T, Keetii, T. tomentosa, and 
Daedalea Hobbsii being described as new. The author acknowl- 
edges the cooperation of Mr. C. G. IJoyd in this work, and his 
name appears after a number of species not mentioned in the above 
list. 


A very attractive illustrated bulletin on the Botrytis blight of 
tulips, by E. F. Hopkins, appeared as Memoir 45 of the Cornell 
University Experiment Station. The characters of the disease, 
with the morphology and physiology of B. Tulipae, are given in 
detail. The fungus hibernates on the bulbs and blights the leaves 
and flowers the following spring. ’ The use of clean stock is recom- 
mended, with careful handling, good storage conditions, and the 
prompt destruction of all diseased plants. 


Mycological notes for 1920, by L. O. Overholts in the Torrey 
Bulletin for June, 1922, include discussions and illustrationjs of 
Zythia resinae (Ehrenb.) Karst., Biatorella resinae (Fr.) Mudd., 
Pilacre Petersii B. & Br., Tulasnella Violae (Quel.) Boud. & Gal., 
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Dacryomyccs hyalina Quel., Stereum radiatum Peck, Merulius 
fugax Fr., Solcnia fasciciilata (Pers.) Fr., Polyporus caeruloporus 
Peck, Pomes Bakcri Murrill, and Phallogastcr saccatus Morgan. 
Polyporus compactus, a resiipinate species, is described as new. 


Graff’s fifth paper on “ Philippine Basidiomycetes ” appeared in 
the Torrey BiiUctin for August, 1922. Daedalea subconfragosa 
Murrill is said to he synonymous with D. lurida Lev.; Trametes 
versatilis Berk, is transferred to Daedalea; Inonotus Clemensiae 
Murrill and Ilapalopilus snbrubidus Murrill are transferred to 
Hexagonia; Auricularia reticulata Fries is transferred to Gloe- 
oporus, with G. conchoides ]Mont. as a synonym ; and the new genus 
Copelandia Bres.» based solely on the presence of cystidia, is re- 
included in the genus Panaeolus, 


A severe bacterial disease, which attacks all kinds of bananas 
in the Dutch East Indies, has been under investigation for several 
years by E. Gauniann, who calls it the “blood disease.” It in- 
volves yellowing of the whole leaf-crown and discoloration of the 
fruit. Internally, the symptoms resemble those due to the so-called 
Javanese disease. The changes in the fruit are most specific, in- 
cluding a yellowing or browning of the central vascular bundles, 
extending even to the fruit rind. Transmission takes place from^ 
mother plants to younger plants or by way of the air, but the carry- 
ing agent has not been identified. 


The cytology and life history of the fungus causing the wart 
disease of potato has been investigated by K. M. Curtis, of the 
Royal Society of London. His published treatment includes the 
morphology of the prosorus and sorus; the zygote; the resting 
sporangium; and a general discussion including the relation of 
fungus and host plant, the persistence of the organism in the soil 
from year to year, immunity from wart disease, nuclear reduction, 
the relation of the fungus to the genus Pycnochytrium, and sexu- 
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ality in the Synchytriaceae. A bibliography is given of about 50 
titles representing widely separated regions. 


An illustrated article on Philippine Edible Fungi, by O. A. 
Reinking, appeared in Bulletin 22 of the Philippine Bureau of 
Forestry, published in the summer of IQ22. Species of Aiiricu- 
laria, Coprimis, Agaricus, Plcurotus, Lcpiota, Lycopcrdon, etc., are 
described and general methods of cooking discussed. It is rather 
surprising to find four species of Panaeolus included as edible. 
Volvaria esculenta Bres. is said to be the most important and com- 
mon edible gill-fungus found in the Philippines. It is collected 
wild and is also cultivated in the abaka and rice districts on decay- 
ing trash. Its flavor is strong and agreeable and it keeps well in 
a dried condition. 


An interesting museum object made partly of the sporophore of 
a bracket fungus (FJfzmgia tornata) was presented to the Garden 
by Dr. Tanaka, one of the associate editors of Mycologia, when he 
passed through New York late in July on his way to Japan. The 
sporophore was cut and hollowed out to form a pouch for tobacco, 
and attached to it by a cord was a pipe-case made of veneered 
wood. This species of bracket fungus is as common in the Orient 
as the artists’ sketching fungus {FJfvingia mcgaloma) is in Amer- 
ica, and, according to Dr. Tanaka, is abundantly used for the 
manufacture of small boxes, trays, etc., in the prefecture of Ehime 
on the Shikoku Island, where the museum object mentioned above 
was purchased. 


Mr. Perley Spaulding has summarized in a recent bulletin the 
extensive investigations made on blister rust of white pine, and 
concludes that the most practical method of control is to destroy 
all the Ribes within 300 yards of white pine trees. It appears that 
this disease is of Asiatic origin, where its original host plant is 
thought to have been Pinus Cembra, It was probably introduced 
into this country from Europe on young pine trees late in the nine- 
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teenth century. The life history of the fungus on pines and on 
species of Ribes is described at length, and the known and sus- 
pected host species of Pinus and Ribes are enumerated. The 
organism is said to over- winter on pines and under some conditions 
on Ribes also. 


Experiments with fungi attacking paints have been conducted by 
C. M. Haenseler, of the N. J. Exp. Station, who reports Dcmatium 
pulliilans, several species of Cladosporium, two species of Phoma, 
and an unidentified fungus causing discoloration on painted sur- 
faces, with Cladosporhim and Aspergillus causing considerable 
injury to varnished surfaces. These fungi were unable to derive 
their full nourishment from the oil in the paint, and it is believed 
that they obtain some of it from foreign matter which happens to 
be on the paint. Panel tests showed that, next to lithopone, pure 
white lead was the most subject to attack, while zinc oxide and 
mixed paints showed only occasional colonies. Antiseptics and 
fungicides added directly to paints were not especially effective. 


A bulletin by C. O. Smith on the infection of, and resistance to, 
walnut blight in California states that this serious bacterial disease 
of the Persian walnut is probably transmitted only through the 
old blight lesions in which the organism remains alive during the 
dormant period, coming to the surface under favorable conditions.* 
It may come to the surface of both leaf -buds and catkin-buds 
before spring growth begins, though the actual significance of such 
occurrence has not been fully established. Infection may not occur 
before the new growth appears in spring. Fog, dew, and late 
rains appear to be important agents in the spread of the disease, 
but insects and pollen may carry the infection to some extent. 


A paper on “ Slugs as Mycophagists,” by Buller in the Trans- 
actions of the British Mycological Society for 1922, contains the 
following conclusions : 

“ The successful experiments with Phallus impudkus, Russula 
heterophylla, and 7?. nigricans, described above, clearly show that 
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the fruit-bodies of these fungi, under certain conditions in the open, 
attract Umax maximus from a distance of at least lo to 21 ft. 

" Having regard to the well-known short-sightedness of slugs, to 
the fact that slugs find their food at night, and to the sensitiveness 
of Umax maximus to mustard gas when diluted to one part in 
ten million, my observations and experiments led me to suppose 
that fungus-eating slugs react at a distance to the odors given off 
by fleshy fungi, and that in woods and gardens they find the fungi 
upon which they feed by their sense of smell.” 


Several members and friends of the Yama Farms Mycological 
Club, of which Dr. Murrill is president, spent nearly a week in the 
Catskills early in August studying the fungi in particular and other 
plants incidentally. The days were devoted to collecting and mak- 
ing field observations, while the evenings were given over to ad- 
dresses and discussions on ‘‘ Fungi,” “ Edible and Poisonous Mush- 
rooms,” Wild Flowers,” “ Trees,” etc. Invitation addresses were 
given by Dr. F. B. Turck on “Fundamental Biological Principles,” 
by Mr. Edsell on “ Water Power,” and by Miss Phillips on “ The 
Federated Clubs of American Working Women.” Mr. H. I. 
Miller, chairman of the executive committee — a most genial host 
and efficient manager — presided at the meetings. Dr. H. D. 
House, State botanist and one of the officers of the club, carried 
back to the herbarium at Albany a number of rare and interesting 
specimens. Mr. John A. Kingsbury, former commissioner of 
charities in New York, was one of the guests and soon afterwards 
became an active member. 


Plant nomenclature is discussed by J. H. Barnhart in the Journal 
of Botany for September, 1922. In considering the revocation of 
Article 36, vrhich requires Latin diagnoses, he says in part : 

Today nearly every botanist can read with little difficulty Eng- 
lish, French, and German, and can write at least one of those lan- 
guages. As far as descriptive botany is concerned, one who can 
read these three need have little difficulty with any other Romanic 
or Teutonic language, and this extends the scope of his reading to 
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Swedish, Norwegian, Danish, Dutch, Flemish, Portuguese, Span- 
ish, Italian, and Latin. These two groups, the Romanic and Teu- 
tonic languages, with many words in common, and not more than 
two or three for any plant structure or character, include the 
mother-tongues of nearly all the plant taxonomists of to-day, and 
some one of these languages is available for literary expression to 
nearly every educated person whose mother-tongue lies outside of 
these two groups. 

Perhaps this may be the appropriate place to call attention to 
the actual meaning of Article 36. The discussions at Vienna made 
it perfectly clear that when this article said “ Latin diagnosis ” it 
meant “ diagnosis,'* not description. The supporters of this article 
emphasized the fact that it was expected that each author would 
write his description in the language of his choice, but must accom- 
pany this with a diagnosis in Latin, preferably in as few words as 
consistent with clarity, noting the important peculiarities of the 
novelty. This distinction between diagnosis and description has 
been almost universally ignored by those who have attempted to 
conform to the Rules — naturally so, as this article was printed 
with no explanatory annotation. 


Bibliographic Notes 
Saccardo, Sylloge fungorum 6: 812 

Hormomyces, Eon. Handbk. Hypsilophora Berk. & Cke. Grev. 

IX, p. 17. 

The article in Grevillea in which Hypsilophora is referred to is 
Kalchbrenner and Cooke's South African fungi. Hysilophora does 
not appear on p. 17; but on p. t8 occurs H, callorioidcs. Under 
this species is the note “with the habit of Dacrymyces, but sep- 
arated from that genus by Berkeley.” 

Berkeley published the genus Hypsilophora in a brief article in 
Gard. Chron. n. s., v. ii, p. 299, Mr. 8, 1879, entitled ''Hypsilo- 
phora destructor/' He says it was published in Grevillea as a 
species of "Dacrymyces/* but does not agree with that genus, and 
goes on to propose the “ name of Hypsolophora ” with the species 
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Hypsilophora destructor and H. syringicola. From the above, as 
well as from Berkeley’s own derivation for the generic name, it is 
evident that '' Hypsolophora'' is a typographical error. This spell- 
ing, however, appears in the index to the Natiirlichen pflanzen- 
iamilien, teil I, although in the text Hypsilophora is used. 

Dacrymyces destructor and D. syringicola were originally de- 
scribed in Berkeley's N'otices of North American Fungi. Grevillea 
2 : 20. July, 1873. 

Ceracea, Cragin, Saccardo, Sylloge fungorum 6 : 80. 

This genus was described by Cragin in the Bidletin of the Wash- 
burn Laboratory of Natural History, v. T, p. 82, Jan., 1885. 
was noticed in the literature lists of the Journ. My col., v. i, p. 58, 
Ap., 1885. 

Saccardo gives the title of Cragin’s article and the page refer- 
ence, but not the title of the publication in which it appeared ; he 
also gives the Journal of Mycology reference, which has been taken 
by some writers as the original place of publication. 

Just’s Botanischer Jahresbericht. 1881 

In trying to discover whether Patouillard published the genus 
Sphacrula previous to his Tabulae analyticae, 1883. I ran across 
Sphaeriila in the index to Just’s Bot. Jahresb. for 1881. The page 
reference was to the list of new species of fungi and here appeared 
Sphaeriila sagedioides Winter on Daiicus carota. This in turn 
referred to the referat in vol. i of i88t, p. 238 (I have not traced 
all the steps, as at this time the method used in Just was extremely 
complicated). The referat consisted merely of the title : Kunze, J. 
Fungi helvetici exsiccati, Cent. III-VI, and referred to a review 
in Oesterr. Bot. Zeitschr. 1880, p. 67. In the latter the species 
listed is Sphaerella sagedioides Winter and there is no Sphacrula, 
so that the reference in the index of Just and in the list of new 
species is a typographical error. 

Lindau & Sydow, Thesaurus litteraturae mycologicae 

On V. I, p. 341, is listed: Dalman, Olaus. De fungis suecicis 
(Act. Holm. 1811, p. 157) “Act. Holm” is the abbreviation gen- 
erally used for the series of the “ Svenska vetenskaps-akademien 
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handlingar, and page 157 of 1811 is in Swartz’s “ Svamparter 
saknade i Flora Suec.,” where reference is made to J. W. Dalman. 
This Dalman was an entomologist, and though evidently interested 
in fungi, I have not been able as yet to locate anything that he 
wrote on the subject. As to Olaus Dalman, I have not discovered 
that any such person existed. If any of the readers of Mycologia 
know to what this entry in Lindau & Sydow refers, I should be 
very grateful for the information. 

Alice C. Atwood 


PoRiA Cocos fScHw.) F. A. Wolf 

On June 14, 1915, I received from Mr. Edgar Nelson, who was 
then at Lebring, Florida, a large fresh specimen of tuckahoe en- 
circling the root of a Eucalyptus tree which had recently died. On 
June 29 T wrote to Mr, Nelson as follows : 

“ I have your letter of June 23 regarding the habitat of the 
specimens recently sent me. I do not think the fungus caused the 
death of the Eucalyptus trees. It is found occurring on dead or 
decaying roots. Mr. M. E. Brown nearly twenty years ago found 
a number of these same sclerotia at Mlnter Park, Fla., and they 
were always attached to roots. \Miat I should like to have you 
do would be to find some of the sporo])hores arising from the 
mycelial masses. If you could collect a numl^er of them and plant 
them where they could I)e observed, I think you would have no 
difficulty in finally securing the desired results. This was done in 
Canada some years ago and a specimen of |)olypore (Scufiger) 
was obtained. If any of the fruit bodies are found, do not attempt 
to send them to me in the fresh state, but dry them first, taking 
careful notes on color. 

‘‘The largest specimen you sent developed a Poria. This may 
have arisen from the dead wood as a separate thing, but it is well 
to look out for another yellowish Poria found associated with the 
sclerotia. Since Florida is said to be full of these interesting bod- 
ies, I am sure you ought to have considerable success, especially if 
you will give the subject some newspaper prominence and solicit 
cooperation.” 
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Mr. C. E. Pleas, of Chipley, Florida, who claimed to have exam- 
ined hundreds of specimens, said that they always occurred on 
dead roots, and that they were found mature at all seasons of the 
year. He mentions hickory as the host. R. J. Mendenhall states 
that there used to be many of them in North Carolina before the 
stumps disappeared. I tried to secure more specimens through 
Mr. Nelson, but failed ; about that time the whole world became 
upset. 

A paper by F. A. Wolf in the September number of the Journal 
ofjhe Elisha Mitchell Scientific Society is of peculiar interest to 
me because he has carried out the study which I had in mind; 
although a good deal remains to be done by observations over a 
wide field before our knowledge of the southern tuckahoe is com- 
plete. Mr. Wolf's figures show exactly the same Poria that ap- 
peared on the specimen received from Mr. Nelson; so we may at 
once extend the range of hosts beyond ‘'pine only." 

Mr. Wolf's excellent paper includes an account of the history, 
structure, and origin of the southern tuckahoe; with the develop- 
ment and morphology of the fruiting stage, as observed after 175 
years, upon sclerotia apparently parasitic on the roots of pine. 
Mature sporophores of the Poria type were secured by him on the 
surface of six different tuckahoes, and were also developed in 
cultures from tissue taken from central portions of large sclerotia. 

W. A. Murrill 
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Jost VlZIOl.l 

(With Plates 10 and ii) 

The pyrenoniycetes of Bermuda have been but little studied. 
Berkeley (i), accompanying the Challenger Expedition, collected 
only four species, while Seaver reports only thirty-three (24). 
Other small collections were made by Farlow, Dodge, and perhaps 
other mycologists, but no published records of these have been 
found. In all cases, however, the collectors having remained for 
only short periods, the forms found were few in number. 

The most extensive collections were made by*\Vhetzel in 1921- 
22. Ilis presence in the island for a whole year enabled him to 
secure a large number of species. The variety of forms with notes 
regarding their host range and frequence in different seasons is 
sufficient to give a very nearly true conception of the fungous flora 
of Bermuda. 

The unidentified pyrenomycetes in the collection have served as 
the basis for the present paper. Three new species are here de- 
scribed. One, Endothia Coccolobii, which occurs rather exten- 
sively along the seashore, may have been collected before, but not 
described by the previous collectors, probably on account of their 
failure to detect its perfect stage, which is much more limited in 
its occurrence than the pycnidial stage. The second species de- 
scribed is Anthostomella Rliisophorae, a very peculiar form on 
account of the unusual shape, of its ascospores. The last is Eufy- 

^ Also presented to the Faculty of the Graduate School of Cornell University 
as a major thesis in partial fulfillment of the requirements for the degree of 
Master of Science. 

[Mycologia for March (15: 45-106) was issued March 30, 1923.] 
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pella linearis, which resembles E. Bambusina in habit and with 
which it can easily be mistaken. 

In Bermuda some of the common North American species of 
Hypoxylon are represented, but are less common, while some of 
the rare North American Nectriaceae are found in abundance. 
Among these, Ophionectria cylindrotheca Seaver is perhaps the 
most common form. 

The system of classification used in the present paper is that of 
Seaver (24) for the Hypocreales and that of Lindau (20) for the 
Sphaeriales. Britton’s Flora of Bermuda was used as a guide for 
the names of the hosts, and Ridgway’s Color Standards and 
Nomenclature for names of colors. 

The writer wishes to express his thanks to Professor H. H. 
Whetzel, of the Department of Plant Pathology, Cornell Univer- 
sity, for the courtesy of placing at his disposal a portion of his 
collections and field notebook; to Professor H. M. Fitzpatrick for 
supervising the work, for valuable suggestions, and for the revision 
and correction of the manuscript; and finally to Mr. W. R. Fisher 
for the care taken in making the photographs which illustrate this 
paper. 

HYPOCREALES 
Nectriaceae 
Nectria Fries 

Nectria Peziza (Tode) Fries, Summa Veg. Scand. 388. 1849. 

Material Examined: On fallen petioles of Sabal Blackburni- 
anum Glaz., Paget Marsh, Jan. 8, 1922, H. H. Whetzel, Bermuda 
Fungi 74. 

Compared with: Rav. Fungi Am. 647 (Cornell Univ. PI. Path. 
Herb. logos). 

Calonectria de Not. 

Calonectria erubescens (Roberge) Sacc. Syll. Fung. 2 : 545. 

1883. 

Perithecia, when young, clothed with tortuous, cream-buff, dis- 
tantly septate, minutely verrucose mycelial threads 2.5-3 /i thick, 
which are more or less evanescent in age. 
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In a recent discussion of the genus Calonectria, Weese (33) 
states that the form described by Seaver (22) as Calonectria 
erubescens (Roberge) Sacc. is not that species, but probably C. 
tubaroensis Rehm, which is identical with C. gvCrapiensis Speg. and 
C. leucophaes Rehm. According to Weese, Seaver’s material is 
identical with a specimen identified by Ellis, Plants of Florida 
1955, and differs from C. erubescens, which does not occur on 
remains of Meliola and possesses characters quite distinct from the 
American form. It is singular that Ellis made this misdetermina- 
tion, for in the description of C. erubescens in N. Am. Pyren., 
Ellis and Everhart call attention to the fact that C. leticorrhodina 
(Mont.) Speg. ‘‘scarcely differs from this (C. erubescens) except 
in its epiphyllous growth.” Since this character has no signifi- 
cance inasmuch as both forms are saprophytic, Ellis and Everhart’s 
conception of the species was exactly the same as that of Weese, 
who states that no difference between the two can be found. 

Material Examined: On rotten petioles of Sabal Blackburni- 
anum Glaz., Paget Marsh, Jan. 29, 1922, H. H. Whetzel, Bermuda 
Fungi 7 s; on inflorescence of Sabal Blackburnianum Glaz., Paget 
Marsh, Jan. 8, 1922, Cornell Univ. PI. Path. Herb. 11911. 

Ophionectria Sacc. 

Ophionectria cylindrotheca Seaver, Mycologia i : 70. 1909. 

” This is the most abundant nectria found. The perithecia are 
white, barrel-shaped, and very minute ; they never occur in clusters, 
but are gregarious, covering large areas on the underside of rotten 
petioles of Sabal Blackburnianum Glaz. in very moist places in 
Paget Swamp” (from Professor H. H. Whetzel’s field notes). 

Material Examined: On rotten petioles and leaves of Sabal 
Blackburnianum Glaz., Paget Marsh, Jan. 16, 1922, Cornell Univ. 
PI. Path. Herb. 11912, 


Creonectria Seaver 

Creonectria ochroleuca Seaver, Mycologia i : 190. 1909. 

Seaver states that the perithecia are 200-300 /i in diam., but we 
have found in both of the specimens examined that they measure 
160-240 in diam. 
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Material Examined: On rotten petioles of Sahal Blackbumi- 
anum Glaz., Paget Marsh, Jan. 29, 1922, Cornell Univ. PI. Path. 
Herb. 11913. 

Compared with: H. M. Fitzpatrick’s Herb. 175/ (also Cornell 
Univ. PI. Path. Herb. 4046). 

SPHAERIALES 
Chaetomiaceae 
Chaetomium Kunze 

Ciiaetomium globosum Kunze, Myc. Ilefte i : 15, 16. fig. p a-d. 

1817. 

Spores elliptic, 12-17 x 7.5-9 /t, with ends acute to slightly 
apiculate. 

Except for the spore measurements, the material examined re- 
sembles closely Chaetomium Fiebcri Corda (as pictured in leones 
Fung, i; 24, pi. 7, fig. 2p,?C), which Chivers (5) considers the 
same as Chaetomium globosum Kunze, because of their great simi- 
larity and on the ground that Corda was probably dealing with 
different stages of the same plant when he described several species 
of Chaetomium as distinct from C. globosum Kunze. 

Material Examined: On fallen leaves of Sabal Blackburni- 
anum Glaz., Paget Marsh, Jan. 8, 1922, Cornell Univ. PI. Path. 
Herb. iiSgg. 

Compared with: Cornell Univ. PI. Path. Herb. i2o8g (deter- 
mined by A. H. Chivers). 


SORDARIACEAE 

Pleurage Griff. 

Pleurage fimiseda (Ces. & de Not.) D. Griff. Mem. Torrey Club 
II : 69-70, pi. 8, fig. j-5. 1901. 

Material Examined: On cow dung, Paget Marsh, Jan. 1922, 
Cornell Univ. PI. Path. Herb, r/pop. 
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Sphaeriaceae 
Rosellinia Ces. & de Not. 

Rosellinia breensis Starback Ark. Bot. 5’: 17. 1905. 

Material Examined : On rotten sticks, Knutsford Paget, Feb. 
20, 1922, H. H. ,Whetzel, Bermuda Fungi 75. 

Compared with- type, Exp. suec. in reg. Chaco-Andinis Fungi 
165. 

Rosellinia diderma (Schw.) E. & E. N. Am. Pyren. 175. 1892. 

Material Examined: On fallen petioles of palm, Fruitland, 
Aug. I, 1921, Cornell Univ. PI. Path. Herb. 7/922. 

Rosellinia Cocoes P. Henn. Hedwigia 47: 256. 1908. 

Although the pruinose character of the perithecia is somewhat 
lacking, there seems to be no doubt that the material examined is 
the above species. We have also examined Sydow’s Fungi Exot. 
183 and have found that our material answers the description much 
more closely. 

Material Examined: On fallen petioles of Sabal Blackburni- 
antun Glaz., Paget Marsh, Aug. 18, 1921, H. H. Whetzel, Ber- 
muda Fungi 7/0. 

Compared with: Sydow, Fungi Exot. 183 (Cornell Univ. PI. 
Path. Herb.). 

Amphisphaeriaceae 
Melomastia Nitschke 

Melomastia mastoidea (Fries) Schroet. ; Lindau, in E. & P. 
Nat. Pfl. 1 : 414. 1897. 

Melomastia Friesii Nitschke, in Fuckel, Symb. Myc. I Nachtrag 
18 (306). 1871. 

Material Examined: On decorticated branches of Lantana 
involucrata L. ?, Paget, Dec. 8, 1921, H. H. Whetzel, Bermuda 
Fungi 145. 



112 


Mycologia 


Clypeosphaeriaceae 
Anthostomella Sacc. 

Anthostomella Rhizophorae sp. nov. 

Perithecia epiphyllous, occurring in groups of 4-15 on circular 
spots 5-10 mm. in diam., globose, 0.5 mm. in diam., fleshy-mem- 
branous, soft, light-brown, papillate, with a circular ostiolum, 
clypeate ; clypeus black, small, surrounding only the mouth of the 
perithecium; asci clavate, pedicellate, 1 35-192 x 40-60 /i, occasion- 
ally narrower, 8-spored; apex subacute; ascus wall disappearing 
before the spores are fully matured; paraphyses hyaline, simple, 
flexuous, nonseptate ; spores subbiseriate to inordinate, when young, 
oblong, hyaline, at maturity, nonseptate, cylindric, 36-46 x 17-22 /a, 
brownish-olive to dark-grayish-olive ; ends hemispheric, darker col- 
ored, nonapiculate to slightly so, contracted, the outer wall drawing 
away from the inner at the sides but not at the ends, partially col- 
lapsing with age, becoming wrinkled, but not falling away. 

In all of the material examined only a single cluster of three 
pycnidia was observed associated with the perithecia. Whether 
this is the imperfect stage of the above species we are unable to 
state. Pycnidia sunken in the host tissue, small, erect-ellipsoid; 
pycnidial wall similar to that of the perithecium; pycnospores 
hyaline, nonseptate, ellipsoid, 4-4.5 tl 2 fi, borne singly at the apices 
of simple, hyaline sterigmata. 

The species is characterized by the very peculiar shape of the 
ascospore. As the spore matures, the inner wall thickens, and 
becomes darker colored at the ends. Later the whole spore grad- 
ually darkens, but because of changes which are probably chemical 
in nature the ends always remain darker than the rest of the spore 
and contract. As the spore undergoes these changes, the outer 
wall draws away from the inner, making it appear as if it were 
composed of i^n ellipsoid enclosed in a hollow cylinder with its ends 
projecting. 

This species is closely related to Anthostomella Rhizomorphae 
(Kunze) Berk & Vogl., from which, according to Berlese and 
Voglino's description (21; ii: 282), it differs chiefly in being 
epiphyllous, in the shape and size of the spores, and in not having 
a “ rather hard perithecial wall.’' 

Stevens determined as A, Rhizomorphae a fungus collected in 
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Porto Rico on Rhisophora Mangle L. We have examined his 
material (Cornell Univ. PI. Path. Herb. and have found 

that in certain points his description (30) does not agree with our 
observations. We have found the perithecia to average 540 ft in 
diam., but none of them reaches 600 fi, while Stevens gives the 
diameter as 700ft; the spores are 34-43 x iy-22^ instead of 24- 
40 X 14-17 ft as given by him, while the paraphyses are branched 
instead of simple. 

Making the above corrections in Stevens's description and com- 
paring the species, the outstanding differences between them are 
as follows : 

A. Rhi::om()rphac fKiinze) Berl. & Vogl. (determined l)v 
Stevens), perithecia hypophyllous, equally distant from the upper 
and lower epidermis ; spores oblong-ellipsoid to ellipsoid, with sub- 
acute ends ; paraphyses branched, septate. 

A. Rhizophorae sp. nov., perithecia epiphyllous, occupying the 
upper two thirds of the thickness of the leaf ; spores cylindric, with 
hemispheric ends ; paraphyses simple, nonseptate. 

Material Examined: Parasitic on leaves of Rhizophora Man^ 
gle L., Walsingham, Feb. 2, 1922, H. H. Whetzel, Bermuda Fungi 
7^. 

Antiiostomella minor E. & E. N. Am. Pyren. 419. 1892. 

Spores 7.S-8.5 X 3 - 3 ' 37 m- 

Except for the somewhat wider spores as compared with 7-8 x 
2.5-3 ft, given by Ellis and Everhart, the material examined corre- 
sponds exactly to the original description. The crustlike formation 
of the surface of the host, the connection of which with the peri- 
thecia could not be definitely ascertained by the above authors, was 
also observed in the material we have examined. 

Material Examined: On fallen petioles of Sabal Blackburni- 
anum Glaz., Paget Marsh, Bermuda, Jan. 8, 1922, H. H. Whetzell, 
Bermuda Fungi 79. 

Compared with: Cornell Univ. PI. Path. Herb. 70/7 (deter- 
mined by Ellis). 
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Anthostomella palmicola (Auersw.) Rab. ; Barbey FI. Sard. 
Comp. 205 (revised by Franz v. Hohnel, Ann. Myc. 16 : 70- 
71. 1918). 

The ostioluni surrounded by a sporodochiuni-like outgrowth of 
mycelial threads 2-3/4 thick, flexuous, branched, faintly septate, 
salmon-orange (brownish-yellow under the microscope) ; other- 
wise as in von Hohnel’s description (17). Although no conidia 
could be found either free or attached to the mycelial threads of 
the above structure, its connection with the perithecium itself is 
questionable without positive experiments. Nevertheless we are 
for the present inclined to think that it represents the imperfect 
stage of the species. 

Material Examined: On old petioles of Sahal Blackburnianunt 
Glaz., Paget Marsh, Jan. 8, 1922, Cornell Univ. PI. Path. Herb. 
J1897. 

Valsaceae 
Eutypella Nitschke 
Eutypella linearis sp. nov. 

Stromata subgregarious, occasionally fusing, oblong to linear, 
1-2.5 o.3-o,5 mm. wide, formed by the blackened epi- 

dermis above, light-brown within, with a straight dark line which 
is sometimes lacking, continuous with the flat bases of the peri- 
thecia ; perithecia monostichous, in a single longitudinal row, black, 
carbonous, flask-shaped, 250-380 ft in diam., sometimes narrower 
by mutual compression, about 580 ft high, with a neck 200-250 ft 
long, cylindric to slightly conoid, deeply quadrisulcate, non- to half- 
exserted; asci clavate, 18-30 x 4.5-5.5ft (p. sp.), long-pedicellate, 
8 -spored, with a tip 7-15 ft long, tapering upward, terminating in 
an obtuse to almost blunt apex; paraphysate; spores hyaline- 
lutescent, allantoid, 8-10 x i. 6-2.3 ft, 2-guttulate, inordinate. 

The species is closely related to £. Bambusina Penz. & Sacc., 
which differs chiefly in having short nonsulcate necks. 

Material Examined: On fallen bamboos, Agr. Exp. Sta. 
Grounds, Nov. 1921, H. H. Whetzel, Bermuda Fungi 120, 

Eutypella sabalina (Cooke) E. & E. N. Am. Pyren. 497. 
1892. 

Material Examined: On fallen petioles of Sabal Blackburni- 
anum Glaz., Paget Marsh, Jan. 8, 1922, H. H, Whetzel, Bermuda 
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Fungi 7 ( 5 ; on fallen petioles of Sabal Blackburnianum Glaz., Oct. 
30, 1921, H. H. Whetzel, Bermuda Fungi 116. 

Diatrypaceae 
Diatrypella Ces. & de Not. 

Diatrypella verruciformis Spegazziniana Sacc. Syll. Fung, i : 

201. 1882. 

Spore and ascus measurements identical with the ones given by 
Berlese in leones Fung. 3: 117. 1905. 

From materials of four collections of the above species made by 
Professor H. H. Whetzel, in Bermuda, three different types of 
stroma distribution were observed : iy8, scattered to subgregarious ; 
80 and 81, gregarious ; 77, densely gregarious. This diversity of 
habit is noteworthy in regard to the extent of variations of specific 
characters. We have examined these three forms carefully and 
have concluded that a single species is concerned. 

Material Examined: On inner surface of fallen pods of 
Delonix regia (Bojer) Raf., Pembroke Hall Paget, Mar. 1922, 
H. H. Whetzel, Bermuda Fungi jy8; on rotting decorticated wood 
of Lagcnaria Lagenaria (L.) Cockerell, Tom More's Tree, Wal- 
singham, Jan. 20, 1922, H. H. Whetzel, Bermuda Fungi 77; on 
limbs of unknown plant, probably Morelia cerifera (L.) Small, 
Paget Marsh, Jan. 1922, H. H. Whetzel, Bermuda Fungi 80; on 
limbs of unknown plant, probably Morelia cerifera (L.) Small, 
Devonshire Swamp, Jan. i, 1922, H. H. Whetzel, Bermuda Fungi 
81. 

Melogram M ataceae 
Endothia Fries 
Endothia Coccolobii sp. nov. 

Stroma cortical, gregarious, circinate, hemispheric to conoid, 
erumpent, orange-rufous above, lighter colored within, 0.5-1 mm. 
in diam., partially covered by the epidermis; perithecia 2-5 in a 
stroma, deeply sunk, leathery-membranous, cofTee-black,^ globose 
to subglobose, 290-420 /a in diam., provided with a long, slander, 
straight neck which projects 0.5-0.6 mm. above the surface of the 
stroma, externally of the same color and structure as the stroma 

* Not in Ridgway’s Color Standards and Nomenclature. 
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with an acute apex which terminates in a black circular ostiolum. 
Asci oblong to subclavate, thicker in the middle, 30-40 x 4-6 /a (p. 
sp. 22-30 /A long), 8-spored, short-pedicellate, pedicel not over 8fi 
long, with subacute apex, aparaphysate ; spores hyaline, i -septate, 
nonconstricted at septum, ovoid to fusoid, 5.5-8 x i. 8-2.7 /li, one 
or both ends acute, irregularly biseriate to obliquely uniseriate in 
the ascus with the ends strongly overlapping. Conidial stage be- 
longing to the form genus Endothiella Sacc. ; stroma producing 
pycnidia the same or similar to those producing perithecia, becom- 
ing black; pycnidia coffee-colored, formed by irregular cavities 
opening into a single black (externally and internally) conoid 
papilla which terminates in a circular ostiolum; sporophores 
slightly flexuoiis, hyaline, simple or only rarely branched at base, 
12-20 /A long, occasionally much longer (up to 45 /t) ; pycnospores 
hyaline, bacilliform, 2-3 x 0.8-1 fi. 

The above species diifers from E. longirostris Earle, which is 
closely related, in the smaller size of the projecting beak of its 
perithecium, and from the other species of the genus in the smaller 
number of perithecia in a stroma and in lacking the gelatinous 
envelope of the spores. 

Material Examined: On fallen green fruits of Coccolobis 
mnfera (L.) Jacq., Grape Bay, Dec. ii, 1921, H. H. Whetzel, 
Bermuda Fungi 147. 

Xylariaceae 
Hypoxylon Bull. 

Hypoxylon coccineum Bull. ; E. & E. N. Am. Pyren. 629. 1892. 

Material ExAMfNED: On fallen limbs of Amygdalus persica 
L., Knutsford Paget, Nov. 1921, H. H. Whetzel, Bermuda Fungi 
121. 

Compared with: E. & E. Fungi Columb. 755 (Cornell Univ. PI. 
Path. Herb.) ; Cornell Univ. PI. Path. Herb. 1^26, 

Hypoxylon rubiginosum (Pers.) Fries; E. & E. N. Am. Pyren. 

645. 1892. 

Material Examined: On dead sticks and twigs, Knutsford 
Paget, Feb. 20, 1922, H. H. Whetzel, Bermuda Fungi 82, 

Compared with: E. & E. Fungi Columb. 8^8 and 1^24 (Cornell 
Univ. PI. Path. Herb.) ; Rav. Fungi Am. 654 and 741 (Cornell 
Univ. PI. Path. Herb.). 
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Hypoxylon minutum Nitschke, Pyren. Germ. 54. 1867. 

Sphacria confluens Fries, Syst. Myc. 2 : 342. 1823. Not 5 . 

conflucns Willd. 1787. 

Material Examined: On rotten sticks, Paynters Vale, Apr. 23, 
1922, H. H. Whetzel, Bermuda Fungi lyg, 

Hypoxylon effusum Nitschke, Pyren. Germ. 48. 1867. 

Perithecium 0.4 mm, in diam. and sjjores 6-7 x 2.5-3 /a. 
Material Examined: On log of Persea Pcrsca (L.) Cockerell, 
Devonshire, Mar. 7, 1922, Cornell Univ. PI. Path. Herb, iigoq; 
on old decorticated wood of Melia Acedarach L., Paget East, Oct. 
1921, Cornell Univ. PI. Path. Herb, iiqoi ; on fallen limbs of 
Amygdaliis persica L., Whetzel's Garden, Paget, Nov. 1921, H. H. 
Whetzel, Bermuda Fungi 122, 

Compared with: E. & E. N. Am. Fungi 2114 (Cornell Univ. 
PI. Path. Herb.). 

Xylaria Hill 

Xylaria aristata Mont. Syll. Crypt. 205. 1856. 

The species Xylaria marasmoides Berk, and X. axifera Mont, 
have been referred to by Theissen as synonymous to X, aristata. 
This is an error according to Lloyd (19), for these three forms, 
though related, are specifically distinct from each other. While 
A", marasmoides is evidently distinct from X, axifera, X. aristata 
can be readily distinguished from these two by the tubercular char- 
acter of its fertile head. 

Material Examined: On fallen leaves of Jasmmum simplici- 
folium Forst, Walsingham, Jan. 12, 1922, H. H. Whetzel, Ber- 
muda Fungi 165, 

Department of Plant Pathology, 

Cornell University, 

Tthaca, Xfw ^’0KK. 
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EXPLANATION OF PLATES 
Plate 10 

Fig. I. Eutypella linearis. A section of the stalk of bamboo showing the 
stroma with three perithecia. X 60, 

Fig. 2. E. linearis. Three mature spores. X 910. 

Fig. 3. £. linearis. An ascus. • X 400. 

Fig. 4- Anthostomella Rhizophorae. A section of a leaf showing the peri- 
thecium. X 60. 

Fig. 5. A, Rhizophorae. An ascus with immature spores and paraphyses. 
X 400. 

Fig. 6. A. Rhizophofae. A fully mature spore. X 400. 

Fig. 7, 8, 9. A. Rhizophorae, Three spores at different stages of maturity, 
as seen in longitudinal sections. X 400. 

Fig. 10. Calonectria erubescens. A mature ascus. X 910. 

Fig. II. C. erubescens. Three spores at different stages of maturity. X 
910. 

Fig. 12. C. erubescens. A portion of the mycelial threads which radiate 
from the pcrithecium showing the verrucose character. ^910. 

Fig, 13. Endothia Coccolobii. An ascus. X 910. 

Fig. 14. E. Coccolobii. Three mature spores. X 910. 

Plate 11 

Fig. 15. E. Coccolobii, A section of the cortex of a fruit showing the 
stroma with two perithecia. X 65. The long beaks of the perithecia are not 
shown here. 

Fig. 16. E. Coccolobii. Free portion of the beak of a pcrithecium showing 
the stromatic structure of the outer layer. X 90. 

Fig. 17. E. Coccolobii. A section of the cortex of a fruit showing a stroma 
with the pycnidial cavities opening into a single, black, homogeneous, short 
beak. X 65. 

Fig. 18. Anthostomella Rhizophorae, Portion of the upper surface of a 
leaf showing the clypei of the perithecia. X 8. 

Fig. 19. A. Rhizophorae. A group of spores at different stages of matu- 
rity. X 330. 

Fig. 20. A, palmicola. Section of a petiole showing a pcrithecium with 
the sporodochiumlike structure at the apex. X 65. 

Fig. 21, Eutypella linearis. Surface of the stalk of bamboo showing the 
stromata. X-8. The photograph taken near the node; the stromata are not 
typically elongate to linear here. 

Fig. 22. Chaetomium globosum. A group of spores. X 330. 



LIFE HISTORIES AND UNDESCRIBED GEN- 
ERA AND SPECIES OF FUNGI 


C L. Shear 

(With Plates 12 and 13) 

It may not be wholly inappropriate to preface this article with 
sompthing of an apology for perpetrating more names and descrip- 
tions of fungi on a long suffering mycological and pathological 
public. To paraphrase the oft-quoted saying about books: Of 
the naming of species there is no end ! 

The chief extenuating circumstance I can offer in this case is 
that after much search of herbaria and literature, no descriptions 
have been found which seem to apply to the fungi considered here, 
and since some of these organisms have forced themselves upon 
us by causing disease or decay in some of the plant products which 
we are supposed to help guard and protect, and as we are called 
upon to discuss them in their pathological and morphological or 
other aspects, it seems necessary to have names to apply to them. 
Someone may tomorrow find that one or more of these so-called 
“new species'' has already been described. If so, we repeat our 
apologies, and gladly accept the previous name. The essential 
thing is that the organisms be represented in herbaria by good 
specimens and be so described or illustrated that they can in the 
future be identified with a reasonable degree of certainty. Our 
successors with their advanced knowledge may find, however, that 
we have accomplished our aim in this respect, but little, if any, 
better than our predecessors, most of whom presumably utilized 
the knowledge and facilities available to them without meeting 
present-day requirements. 

Schizoparme ^ gen. nov. 

1. Pcrithecia separate, embedded, submembranous to mem- 
branous, bearing about the ostiole and upper half a pseudo- 
parench)miatous epistroma which ruptures the surface of the host 

* From Greek schiso, to divide or split, and parme, a small shield. 
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and splits radially, exposing the ostiole; paraphyses none; asco- 
spores hyaline or yellowish, nonseptate. 

IL Pycnia very similar in character and appearance to the peri- 
thecia, having the same form of epistroma which ruptures in the 
same manner; spores hyaline, or pale-yellowish in mass, non- 
septate, borne on a pulvinus at the base of the pycnium. 

III. Conidia unknown or wanting. 

Type: S, straminea. 

Schizoparme straminea sp. nov. 

I. Peril he da scattered or gregarious, embedded or erumpent, 
frequently associated with the pycnia, submembranous to mem- 
branous, 100-500 /A in diameter, surmounted by a circumostiolar 



Fig. I. Srin.zof'iinnc .sliuiiuiuca. Vertical \ u w of a pcrithLciuin, showing the 
(juadritid, discoid epistroma on an (*ld rose leaf. 


epistroma same as in the pycnia, usually collapsing when dry and 
the epistroma splitting radially, thus exposing the papillate ostiole ; 
asci cylindric or elongate-elliptic, sessile or very short-stipitate, 40- 
50 X 8-10 /A, with an apparent thickening at the apex and a slight 
protuberance* projecting downward; paraphyses wanting; asco- 
spores hyaline or pale-yellowish when old, nonseptate, elliptic, fre- 



Fig. j. Schizoparme straminea. Asci and ascospores. X 4.20. 

quently slightly inequilateral or curved, 11-13 x 3-4 /i; apparently 
surrounded by a thin mucilaginous envelope which sometimes 
causes the appearance of a slight appendage at the end of the spore. 
9 
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II. Pycnia scattered or gregarious, embedded or erumpent, sub- 
membranous to membranous, collapsing when mature and dry, pro- 



Fig. 3. Schisoparmc siraminea. Median vertical section of a pycniinn 
from strawberry fruit, shovvinj; the loose tissue of the epistronia al)out tlie 
upper portion of the pycnium. 

vided above with a straw-colored epistroma about the apex which 
ruptures radially, exposing the papilliform ostiole ; globose or sub- 
globowse, 100-350 /X in diameter; sporophores simple, tapering, 10- 
iSfi long, borne on a pulvinus at the base; pycnospores, elongate- 
elliptic, straight or slightly irregular and inequilateral, hyaline, be- 
coming pale-greenish-yellow in mass, nonseptate, 15-20 x 3-4/4. 

Type: C. L. Shear 3f,68, on old fallen leaves of Rosa rugosa 
prostrata, rose garden, Arlington Farm, Va., September 6, 1920; 
also slide of same number from the same specimen. 

First found in its pycnial form by Dr. B. O. Dodge on straw- 
berries from Norfolk, Va. ; also one or both stages on dead leaves 
of strawberry, Castanea, Prunus, Quercus, Rhus, Rubus, Salix, 
and Vitis in Maryland and Virginia in the vicinity of Washington, 
and on Eucalyptus, Miami, Florida, from June to October, and on 
Quercus in Italy associated with Sporonema quercicolum C. Massa- 
longo (Sclerotiopsis concava (Desm.) Shear & Dodge) on a part 
of the type specimen of that species kindly contributed by its 
author. 
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Relationship 

The pycnia resemble Coniothyrium diplodiclla (Speg.) Sacc., so 
well described and illustrated by Istvanffi in his monograph, “ Sur 
le rot livide.” That has a similar development of fungous tissue 
about the ostiole and a pulvinus in the bottom of the pycnium. 
The perithecial form, said by Viala and Ravaz to belong to this 
Coniothyrium, was described by them as a new genus, Charrinia. 

According to their description this differs from Schicoparme in 
having paraphyses and 1-3-septate ascospores and lacking the peri- 
thecial epistroma. In general character of the perithecia and 
spores, Schizoparmc seems related to some of the species described 
under Physalospora, Coniothyrium diplodiclla is not, however, a 
true Coniothyrium, and the pycnial form of Schizoparme can not 
properly be referred to that form-genus, the type of which, as 
pointed out by von Hohnel, is Leptothyrium pini (Corda) Sacc. 
Much more work is necessary before any satisfactory disposition 
can be made of the various pycnial forms of the Ascomycetes. 
We are unable at present to refer the pycnial form of Schizoparme 
to any particular form-genus and do not consider it desirable to 
add another generic name to the great superfluity already existing. 

Cultures 

As the small hyaline ascospores arc difficult to isolate, most of 
the ascospore cultures were made from single asci which could be 
readily separated and isolated in poured plates. Over one hundred 
such single ascus cultures have been made. In all cases the char- 
acteristic pycnia were produced, but no perithecia were ever found, 
though cultures were kept on different media for a long time. 
The ascospores germinate in a few hours at ordinary room tem- 
peratures in summer. A thin, white, superficial, circular growth 
of hyphae is produced in a few days. This growth has a more or 
less lobed or broadly crenate margin. Pycnia are formed in con- 
centric circles and begin to mature in five or six days. Cultures 
from pycriospores develop in the same manner, and produce the 
same characteristic pycnia. The pycnia in culture frequently be- 
come aggregated and more or less united in small groups. A 
detailed description and discussion of the development of the pycnia 
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has just been published by Dr. B. O. Dodge, Jour. Agr. Res. 23 : 
743. Apr. 25, 1923, to whom we wish to acknowledge our great 
indebtedness for assistance, especially in connection with the illus- 
trations. 

Fragosphaeria gen. nov.^ 

I. Perithecia colored, carbonaceous, brittle, astomous, sutured, 
dehiscing into numerous, more or less regular, polygonal segments 
at maturity. 

III. Conidial form consisting of a thin, white, effuse growth of 
hyphae ; fertile portions alternately branched, bearing hyaline non- 
septate spores on the more or less enlarged ends of the branches. 

Fragosphaeria purpurea sp. nov. 

1 . Pcrithccia deep dark-purple, opaque, globose, carboneous, 
brittle, astomous, breaking into numerous, mostly pentagonal seg- 
ments when old or crushed ; asci subglobose, 4-6 fi in diam., held 
together in irregular compact globose masses, see fig. 4, by branch- 



Fig. 4. Fragosphaeria purpurea, (a) Ruptured perithecium showing the 
segments into which the wall divides and the subglobose masses of ascospores. 
(b) Segments of a perithecial wall showing the sutures, bfighly magnified. 


ing stipes, soon becoming evanescent ; paraphyses none ; ascospores 
yellowish-brown in mass, flattened on one side or broadly bean- 
shaped, 2.25-2.75 X 1.5-2 /X. The ascospores tend to adhere in 
globose masses after the asci have disappeared. 

II. Pycnia unknown. 

III. Conidial form ® thin, white, effuse, much branched ; conidia 

• From fragor, a breaking to pieces, and sphaera, a sphere. 

• This seems referable to the genus Rhinotrichum. 
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formed on somewhat enlarged, elongated and roughened ends of 
the alternately branched fertile hyphae, oblong-elliptic, inequilateral 
or suballantoid, nonseptate, hyaline, 3-4 x i-i5fi. 

Type: Pure culture tube 4821 on corn meal agar. This fungus 
appeared in poured plates of Pilacre petersii gathered on a beech 
log near Chain Bridge, Va., September 19, 1920, and has since 
been kept in pu**e culture on different media. 



5. Fragosphacna purpurea. Asci and ascospores. X 800. 

It seems to produce conidia and perithecia best on oatmeal paste 
to which I per cent glycerine has been added. It also fruits on 
corn meal agar with i per cent glycerine. It first forms a thin 
white growth of hyphae, which soon produces conidia, and the agar 
becomes dark-purple about the colony. In from ten days to two 
weeks the globose, dark-purple perithecia appear. 



Fig. 6. Fragosphacria purpurea. Ci*nidi<»ph{>res and conidia. X 800. 

This genus is evidently closely related to such genera as Pleuro- 
ascus, Magnusia, and Arachnomyces. It differs, however, from 
these genera, as illustrated by Massee and Salmon in their paper 
on Coprophilous Fungi, Ann. Bot. i6: 68-70, in being without 
appendages, or at least any of a definite character, and also in the 
mode of dehiscence of the perithecia. The spore characters are 
very similar, but the asci in those genera are not described as 
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occurring in masses united by branching stipes as is the case in 
Fragosphaeria, 

Peridoxylon gen. nov. 

Stroma fleshy to coriaceous ; perithecia tough membranous, im- 
mersed in several series in the upper or distal portion of the stroma, 
the perithecial part of the stroma covered at first with a mem- 
branous or subcoriaceous peridiiim which ruptures irregularly 
breaking up into fragments and disappearing except for a border 
about the margin ; asci 8-spored, spores dark-colored, nonseptate ; 
paraphyses filiform, obscure. 

Type: Hypoxylon petersii B. & C. 

This species was first described by Berkeley and Curtis in 1869 
as Hypoxylon petersii, from specimens collected by Judge Peters 
in Alabama. A fuller description was given by Ellis & Ev. Jour. 
Myc. 4: 39. 1888, from additional specimens collected by Morgan 

in Ohio and Kentucky. Their description agrees in all essential 
particulars with the specimens gathered by the writer on decaying 
oak branches in the woods at Arlington Cemetery, Virginia, Au- 
gust, 1922. Specimens have also been reported from Indiana. 
Aside from its dark-colored, nonseptate spores, this fungus bears 
little resemblance to Hypoxylon, and is evidently not congeneric 
with the other species of that genus. In character of stroma this 
genus is closely related to the Hypocreaceae, but there is no clear- 
cut line of demarcation between the Hypocreaceae and Xylariaceae. 
Entirely too much taxonomic significance has been given to the 
substance of the stroma in separating these two families. Why 
should the character of the tissue of the stroma be of any more 
taxonomic importance generally than is the character of the tissue 
in higher plants? As mycologists we are still apparently in many 
respects in what corresponds to the mediaeval stage in the develop- 
ment of our taxonomy. 

The following genera of Pyrenomycetes having fleshy stromata 
and similar spores are more or less related to this genus. 

Galdclla. Berkeley described this in his paper on Fungi Bra- 
siliensis, 1880 in the Proceedings of the Natural Plistory Society 
of Copenhagen as having a subglobose, fleshy, bright-colored stroma 
and pale perithecia filled with gelatin. The single species, C. 
vesiculosa, was mentioned, but not described. Lloyd has attempted 
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to identify this, but we are inclined to agree with Moeller that the 
name should be discarded, as no ascomycete can be satisfactorily 
recognized without a description of the asci and ascospores. In 
any case there is no reason to suppose that our specimens belong 
here. 

Sarcoxylon. Cooke, Grevillea 12: 50. 1883, established this 

genus and described it as having a rather fleshy, pale or bright- 
colored, subglobose, pulvinate or depressed stroma; perithecia sub- 
membranous. No cuticle or peridium was mentioned. Two spe- 
cies, S. compunctiun (Jungh.) and S. lycogaloidcs (B. & Br.), 
were referred to it. Neither species is described as having a 
peridium or perithecia in more than one series. 

PcnzUjia. Saccardo, in Mycetes Malaccae 20. 1888, descril)ed 

this as having a subglobose, hemispheric, or pyriform stroma, 
radiate-fibrose within, black, crustaceous, smooth ; perithecia cover- 
ing the stroma, immersed. This is apparently related to Daldinia, 
but is said to differ in color and nonzonation of the stroma. 

ThucmancUa. I'enz. & Sacc. Mal])ighia ii: 518. 1897. The 

type of this genus is T. javanica Penz. & Sacc. It has a fleshy, 
subglobose, yellow stroma with perithecia embedded and scattered 
over the surface in an irregular single series. No peridium is 
mentioned and the illustration shows no suggestion of any. The 
author says this is related to Sarcoxylon, but the stroma is truly 
hypocreaccous and the texture not radiate. 

Englcromyccs. P. Henn. Engl. Jahrb. 28: 327. 1900. This is 

described as having a globose, fleshy, soft, black stroma, nonzonate 
inside with ])erithecia pluro-stratose. The type is E. Goctzii, hav- 
ing a black rugulose-verrucose cortex, and soft-fleshy or cheesy 
inside. The stroma is at first covered with a superficial conidial 
layer. This differs from Pcridoxylon in having the perithecia 
distributed over the whole stroma and lacking a peridium. 

Entonacma and Xylocrea. Moell. Phyco. and Asco. Braz. 301- 
307. 1901. These are genera having fleshy stromata with peri- 

thecia in a single series and without a peridium. 

It is clear from the descriptions and figures and from the speci- 
mens we have seen that Englcromyccs is more nearly related to- 
our fungus than any other genus we have found described. Peri- 
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doxylon differs, however, from that in having the perithecial layer 
restricted to the distal portion of the stroma and in being covered 
at first with a peridiiim. In fact, the presence of the peridial mem- 
brane is a most remarkable feature not found in any other known 
pyrenomycete, so far as we have been able to discover. The char- 
acter and structure of the stroma is also very characteristic and 
different from most other Xylariaceae or Hypocreaceae. In its 
fresh condition the plant might at first glance be easily mistaken 
for the discomycete, Sarcosoma rufa (Schw.). The substance of 
the stroma, color, and general shape are very much the same. The 
first noticeable difference is the dark-colored surface of the peri- 
thecial layer, and upon closer examination, of course, the presence 
of the peridiuni forming the border about the margin after it has 
ruptured and the greater part disappeared. 

The surface of the perithecial portion of the stroma when fresh 
looks as though covered with a thin film of India ink. This on 
microscopic examination proves to be a coating of the ascospores, 
which are expelled in large quantities and held together apparently 
by mucilaginous matter. This coating slowly dries, giving the sur- 
face a shining, deep smoky-black color. The stroma is fleshy- 
gelatinous when fresh, very elastic under pressure, shrinking much 
in drying and becoming at first coriaceous and finally quite hard. 
The inside of the stroma is chestnut-brown in section and some- 
what lacunose, as shown in pi. 12, fig. i ; that is, there are various 
shaped, small cavities, some elongated and narrow. The peridium 
in our specimens had largely disappeared except for an irregular 
border; but from the large broken irregular fragments remaining 
attached near the margin of the stroma and on the ground it was 
very evident that it had at first entirely covered the perithecial 
portion. This peridium is 1-2 mm. thick and membranous or 
subcoriaceous. The stromata are mostly broadly conoid-truncate ; 
outside rough from adhesion of the decaying wood of the sub- 
stratum. The perithecia are very numerous, crowded and irregu- 
larly arranged in 5 or 6 series in the stroma, as shown in pi. 12, 
fig. I. The perithecial walls are tough-membranous and slightly 
darker than the stromatic tissue. The spores are dark-blue-black 
in mass and concavo-convex or collapsed ; as can readily be demon- 
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strated by rolling them over by pressure on the cover glass, ovoid 
to elliptic, 6-8 x 3.5-4 /i. 

Among the usual Xylariaceae the only species which suggest a 
relation to this in stromatic character or arrangement of perithecia 
are Nummularia hitca A. & S., a European species which has the 
perithecia in several irregular series in a coriaceous yellow stroma, 
but without a peridium ; and a species referred to Hypoxylon by 
Berkeley, H. oviniim, Grev. ii: 129, 1883, which is described as 
hemispheric, dark-purple, hard, smooth, shining, dark within with 
perithecia black and stratose. This might belong to the same genus 
as P. pefcrsii if it had a peridium, but none is mentioned, although 
even in dried si)ecimens, if present, the remains should be evident 
about the margin of the distal portion. 

Phyllostictina carpogena sp. nov. 

Pycnia gregarious or somewhat scattered, erumpent, the upper 
half finally more or less exposed, globose, subglobose or pyriform, 
subcarboneous, black, usually with a papillate beak, ostiolate. 



Fig. 7. Phyllostictina carpogena. Vertical section of a p>cnium. 

Spores globose or irregularly subglobose, continuous, hyaline or 
pale-yellowish in mass, smooth, 5-7.5 x 4.5-6 /x. ; sporophores pyri- 
form or obclavate, 5-10 x i. 5-2.5 fx. 

Type: B, 0 . Dodge ^/Oi on decaying Leucretia dewberry from 
Cameron, North Carolina, August 1919. Illustration, pi. 13, fig. 3, 
from section of the same, 3/OT. Typical specimen also on dead 
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cane of the Leucretia dewberry, Jonesboro, North Carolina, April 
1922, B, 0 . Dodge 4030, 

This fungus is not uncommon on old dead dewberry vines in 
North Carolina and also in the vicinity of Washington, D. C., and 
has frequently been found in the Washington and New York mar- 
kets, causing rot of dewberries grown in North Carolina. 

In mode of development and character of the pycnia and spores 
this form shows very close relationship to the pycnial stage of the 
black-rot fungus of the grape, Gnignardia bidzvcllii. The distinc- 
tive features in the development of the pycnia have been studied 
by Dr. Dodge, who has just published a paper on the subject. 
There is little doubt in the mind of the writer that this is the 
pycnial stage in the life-history of a Guignardia. A perithecial 
form of the Guignardia type has been found on dead dewberry 
vines in the same locality, which agrees with the description of 
Physalospora carpogena Atk. Bull. Cornell Univ. 3: 8. 1897, 

found on old seeds of blackberries. We have not yet been able to 
get ascospore cultures of this, but hope to later. 

This pycnial form is referred to the form-genus Phyllostictina 
Syd., 1916, the monotype of which, P. murrayac Syd., is discussed 
by von Hohnel, 1920, who shows its close relationship to the pycnial 
form of the common black-rot fungus on grape, Guignardia bid- 
zvellii. 

The names Phoma and Phyllosticta have been applied to such a 
large number of miscellaneous and heterogeneous pycnial forms 
that they have lost all definite taxonomic significance they may 
ever have had and should either be anchored to a particular type 
species and restricted to forms congeneric with it or discarded.^ 
Phyllostictina in the sense in which it is here used should be re- 
stricted in its application to the pycnial forms of the genus Guig- 

* Seaver, 1922, N. Am. FI. 6: 3, indicated the type of Phyllosticta, P. Con- 

vallariae Pers., but included in the genus a large number of forms having very 
different characters and life histories from the type. V. Hohnel, 1918, Ann. 
Myc. x6: 98-101, discussing Phoma of Fries, 1819, refers to the original mono- 
type, Sphaeria pustula = Hypospila pustula of recent authors ; but decides that 
the type should be P. saligna taken from Fries’ later work, Syst. Myc. 1823, 
where that species happens to be given first. Adopting either of these species 
as the type would place the genus in the Pyrenomycetes instead of the Imper- 
fccti. 
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nardia, as applied to species congeneric with the common C. bid^ 
wellii. All the pycnia of this type so far investigated show histoly- 
sis of the pseudoparenchymatous tissue, which at first fills the 
pycnium, resulting in its containing at maturity much mucilaginous 
matter which envelops the spores and causes them to adhere in a 
more or less globose mass when they are expelled from the pycnium 
by crushing it. Of a similar character apparently is the granular 
appendage frequently found at the apex of the pycnospore. This 
is easily observed in Phyllostictina vaccinii comb, nov., the pycnial 
form of Guic/nardia vaccinii Shear. 

Phyllosticta solitaria E. & E. is a good Phyllostictina, agreeing 
in every essential respect morphologically with F. carpogena and 
F. hidzvellii, and probably has Guignardia as its ascogenous fructi- 
fication. F. congesta Heald & Wolf also belongs here. 

Bureau or Plant Industry, 

U. S. Df.pt. of Agriculture, 

Washington, D. C. 

EXPLANATION OF PLATES 
Plate 12 

Fig. I. Pcridoxylon petcrsii. Median vertical section of a stroma showing 
the irregular series of perithecia and the lacunae in the stroma. Nat. size. 

Fig, 2. P, petersii. Opposite view of same. Nat. size. 

Fig. 3. P. petersii. Vertical view of a stroma showing the perithecial por- 
tion with the marginal remains of the peridium. Nat. size. 

Fig. 4. P. petersii. Lateral view of compound stroma showing remains of 
the peridium. Nat. size. 

Plate 13 

Fig. I. Schisoparme straminea. Median vertical section of a pcrithecium 
from Rhus copallitw, showing papilliform beak and remains of the epistroma. 
X 160. 

Fig. 2. 5'. straminea. Median section of a pycnium from the same host, 
showing papilliform beak and remains of the epistroma. X 200. 

Fig. 3. Phyllostictina carpogena. Section of a pycnium from fruit of dew- 
berry. X 285- 

Fig. 4. Fragosphaeria purpurea. Median section of a pcrithecium show- 
ing sutures in the perithecial wall and irregular masses of asci. X 100. 



VARIETAL RESISTANCE AND SUSCEPTI- 
BILITY OF SORGHUMS TO SPHACELO- 
THECA SORGHI (LINK) CLINTON AND 
SPHACELOTHECA CRUENTA (KUHN) 
POTTER' 


George M. Reed 
(With Plates 14 and 15) 

Very extensive investigations on the resistance and susceptibility 
of varieties of sorghum (Holcus Sorghum L.) to the covered 
kernel-smut (Sphacclothcca Sorghi (Link) Clinton) have been 
carried out.* Practically all of the varieties of sorghums, many of 
which were represented by a number of different strains obtained 
from various sourcjes, were grown. 

As a result of these investigations it was found that the strains 
and varieties of broom corn, kafir, shallu, and sorgo were quite 
susceptible to the covered kernel-smut, giving relatively high per- 
centages of infection. Two varieties of durra, the common Brown 
and White durra, also proved highly susceptible. However, in 
recent years a number of introductions of White durra have been 
made and some of these have shown a high degree of resistance. 
The kaoliangs, as a group, were only moderately susceptible ; a few 
varieties like Barchet, Blackhull, Manchu Brown, and Valley 
kaoliang'gave relatively high percentages of infection; on the other 
hand, Dwarf Brown kaoliang has consistently proved to be re- 
sistant. All varieties and strains of milo and feterita have shown 
very marked freedom from infection. Several miscellaneous sor- 
ghums were also grown and some, for example, Schrock kafir and 

' Brooklyn Botanic Garden Contributions No. 30. 

. ® These results, which have been written up by the author in cooperation 
with Professor L. E. Melchers, are based upon experiments conducted at Co- 
lumbia, Mo. (4 years) ; Manhattan, Kan. (6 years) ; Amarillo, Tex. (4 years) ; 
Arlington Experiment Farm, Va. (2 years); and Brooklyn, N. Y. (2 years). 
The manuscript has been submitted for publication as a Bulletin of the U. S. 
Dept. Agr. 
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Freed sorgo, were infected to a greater or less extent. Others, as 
Darso, Dwarf Hegari, Kafirita, and Sudan corn, gave negative 
results. 

Observations on the head-smut {Sorosporiiim Rcilianum (Kiihn) 
McAlpine) of sorghum were also made at Amarillo, Texas, where 
soil infestation appears to be prevalent.. No infections of broom 
corn, feterita, and milo were observed. A low percentage of in- 
fection occurred in several varieties of kafir and kaoliang, and 
somewhat higher percentages of infection in certain varieties of 
sorgo. However, only eight varieties of sorghum showed con- 
spicuous susceptibility to the head-smut: Brown durra (S. P. I. 
17337) ; White durra (S. P, /. 17333) ; Black Amber sorgo (S. P. 
I. 3^38^1) ; Minnesoto Amber sorgo (P. C. L 0/950) ; Red Amber 
sorgo (S. P. 1 . 1334 and 1734^)] Coleman sorgo; Early Rose 
sorgo; and Schrock kafir. 

Potter (27) and Kulkarni (20) have recorded some results with 
the loose kernel-smut {Sphacclothcca ernenta (Kidin) Potter). 
Potter reported that he was unable to infect milo with this smut, 
but with some other sorghums he obtained the following per- 
centages of infection: Amber sorgo, 10.9 per cent; Freed sorgo, 
5 per cent ; broom corn, 6.9 per cent ; kafir, 1 3.8 per cent ; and 
kaoliang, 10.3 per cent. 

Kulkarni (20) inoculated seed of Dwa^f milo with the spores 
of both covered and loose smut and i)lanled it at the Agricultural 
College Farm, Poona, India. Apparently the same lot of seed was 
inoculated with the spores of both smuts. He obtained a total of 
645 heads, of which three were infected by Sphacclothcca sorghi 
(.47 per cent infection) and fifty by S. ernenta (7.8 per cent in- 
fection). The three plants infected by 5 ^. Sorghi may have been 
some other sorghum which was accidentally present in the plot. It 
is a question, however, whether the results with S. ernenta can be 
thus explained. 

The writer has continued his investigations on the behavior of 
sorghum varieties to covered kernel-smut {Sphacclothcca Sorghi 
(Link) Clinton) and, in addition, has carried out a series of ex- 
periments with the loose kernel-smut (S. ernenta (Kiihn) Potter). 

Sphacclothcca Sorghi is a typical kernel- smut, the individual 
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ovaries of the flowers being involved and converted into false 
kernels, or smut balls. It is unquestionably the most widely dis- 
tributed and destructive smut which attacks sorghums and is prob- 
ably to be found wherever these plants are grown. It was first 
described, from a specimen collected in Egypt, by Link (23) in 
1825. Since then it has been recorded by a large number of ob- 
servers. Barber (2), Kulkarni (19), and Butler (10) note its 
prevalence in various parts of India, where it is a destructive dis- 
ease of sorghums in the INTadras Presidency, Bombay Presidency, 
the Central Provinces, and Burma. A large number of seed lots 
of Chinese kaoliangs have been imported into the LJnited States 
and Ball ( i ) states that most of them were contaminated with the 
spores of this smut. This indicates its prevalence in those parts 
of China where kaoliangs are grown. Miura (25) mentions its 
occurrence in Manchuria; Bubak (6) and Thomas (31) in Meso- 
potamia; Busse (9) in Tanganyika Territory (formerly German 
East Africa); Snowden (30) in Uganda; Evans (13) in South 
Africa, especially on kafirs; McAlpine (24) in Australia; Hauman 
and Parodi (15) in Argentina. It has also been recorded in lists 
of smuts collected in different parts of Europe: by Winter (34) 
in Germany, Schroter (29) in Silesia, Lind (21) in Denmark, 
Lindau (22) in the Mark Brandenburg, Bubak (7) in Bohemia, 
Prillieux (28) in France, and Passerini (26) in Italy. The first 
record of its occurrence in the United States was made by Burrill 
(8) in 1888. It was reported by Webber (33) in Nebraska in 
1889, and by Failyer and Willard (14) in Kansas in 1890. In 
1906 Clinton (12) recorded its occurrence in thirteen states, as 
well as in Ontario, Canada, Jamaica, and Cuba. 

Sphacclothcca crucnta was first described by Kiihn (17) in 1872. 
It has been recorded by. Winter (34) in Germany; Schroter (29) 
in Silesia; Bubak (7) in Bohemia; Busse (9) in Tanganyika Ter- 
ritory; Kulkarni (19) in the Sholapur District of the Bombay 
Presidency; and Butler (10) in the Central Provinces. It was 
first collected in the United States by Trelease (32) at Madison, 
Wise., who, however, incorrectly recorded it as Sphacclothcca 
Sorghi. According to Potter (27) it has been introduced into the 
United States on seeds of kaoliangs from various parts of China. 
Its presence in Australia or South Africa has not been noted. 
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According to the investigations of Kiihn (i8), Brefeld (3, 4, 5), 
Clinton (ii), Kellerman (16), Butler (10), Kulkarni (19), and 
others, the two kernel-smuts have a very similar life-history. The 
infection takes place in the early germination stages of the seed- 
lings and usually from spores adhering to the seed. After penetra- 
tion of the germ-tube, the young mycelium develops in the em- 
bryonic tissue of the host, keeping pace with the latter’s develop- 
ment. At tne flowering period the ovaries and adjacent parts of 
the host are converted into the characteristic smut balls. The 
pathological differences between the two smuts are quite striking 
and are described below. The spores, however, are very similar 
in shape and size and germinate in a similar fashion. 

The seed of the varieties of sorghum was obtained from a num- 
ber of different sources. Some of it was secured from seeds- 
men, but many of the samples were obtained from the Agricultural 
Experiment Stations of Missouri. Louisiana, Kansas, Oklahoma, 
and Texas. The writer is especially indebted to Dr. C. R. Ball 
and Mr. B. E. Rothgeb, Office of Cereal Investigations, and Mr. 
H. N. Vinall, Office of Forage Crop Investigations, U. S. Depart- 
ment of Agriculture, for the seed of a large number of varieties. 

The spores of Spliacclothcca Sorghi used for inoculation were 
collected on kafir, grown in experimental work the previous season. 
The spores of Sphacclothcca cruenfa were obtained through the 
courtesy of Mr. S. L, Ajreker, Poona Agricultural College, Poona, 
India. 

Sufficient seed for planting the rows was placed in separate 
packets and one set of the varieties was inoculated by dusting 
heavily with the spores of Sphacclothcca Sorghi, and the other set 
inoculated in the same fashion with the spores of 5 . cruenta. 
Special care was taken not to mix the two smuts either during the 
operation of inoculation or subsequent planting. Due to poor 
germination of the seed only a few plants of some strains or 
varieties were obtained. In most cases, however, a fair number of 
plants grew to maturity. 

DISCUSSION AND COMPARISON OF RESULTS 

As will be noted from an examination of the table, varieties 
belonging to all the seven main groups of sorghum (broom corn, 
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durra, kafir, kaoliang, milo-feterita, shallu, and sorgo) were inocu- 
lated with Sphacelotheca Sorghi. In addition, certain sorghums, 
whose exact classification has not been determined, such as darso, 
hegari, and kafirita, were grown. Several of the strains were not 
included in the series with 5 '. cruenta, but practically all of the 
varieties were represented. 

The results with Sphacelotheca Sorghi correspond very closely 
to those obtained previously. The varieties of broom corn, durra, 
kafir, shallu, and sorgo proved to be quite susceptible. As a rule, 
however, the percentages of infection were not so high as those 
secured in previous years. In a few cases negative results were 
obtained with varieties or strains which in the past have been 
readily infected. On the other hand, darso, feterita, kafirita, milo, 
and Sudan corn have proved to be entirely free from infection, 
results in harmony with those previously obtained. Comparatively 
low percentages of infection, or even negative results, were se- 
cured with several kaoliangs — Barchet, Brown, and Manchu (//p). 
On the other hand, IVTanchu (igi) and \' alley kaoliang gave rela- 
tively high percentages of infection. Dwarf kaoliang remained 
entirely free from infection as in previous years. 

The results with Sphacelotheca cruenta show a close correspond- 
ence with those obtained with . 9 . Sorghi. With the loose kernel- 
smut, positive results were obtained with the varieties and strains 
of broom corn, kafir, durra, shallu, and sorgo. Negative results 
were secured with feterita, milo. Dwarf hegari, and Dwarf kao- 
liang. The other kaoliangs grown were infected. Usually some- 
what lower percentages of infection were obtained than with 5 '. 
Sorghi. Higher percentages, however, were secured with Brown 
durra. Red kafir (757 and 188), Barchet kaoliang, Manchu kao- 
liang (191), and wShallu (161). 

The most striking difference between the infecting capacities of 
the two smuts occurred in the case of darso. Four strains of this 
sorghum were grown in the series with Sphacelotheca Sorghi. 
Out of a total of 104 ])lants, none were infected. In ])revious 
years darso has also consistently shown freedom from infection 
with this smut. On the other hand, two of these strains were 
grown in the series with . 9 . cruenta, and both gave a considerable 
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number of infected plants. Out of a total of 45 plants of both 
strains, 19 were infected. 

The results with Dwarf milo differ entirely from those obtained 
by Kulkarni (20). As already noted, he states that he secured 
fifty infected heads out of a total of 645, a percentage of infection 
of 7.8 per cent. In the course of the present experiments, 99 
plants of Dwarf milo belonging to three different strains were 
grown and none of them were infected. 

DIFFERENCES IN THE PATHOLOGICAL EFFECTS OF 
THE TWO KERNEL-SMUTS OF SORGHUM 

S/^haccIofJieca Son/lii and wS*. crucnfa produce quite different 
effects on the host plants, which may be com])ared as follows : 

1. One of the mOvSt obvious differences observed was in the date 
of emergence of the heads of normal and infected plants. Plants 
infected with Sphacclothcca Sorghi headed out at the same time 
as normal plants. r)n the other hand, plants infected with 5 *. 
crucnfa headed out very much earlier than the noninfccted plants. 
Practically all of the heads of the smutted plants had fully emerged 
before any normal heads appeared in the row. I’refeld (3, 4) 
first called attention to this fact in connection with his experiments 
with this smut. 

2. There was no difference observed in the height of plants in- 
fected with Sphacclothcca Sorghi as compared with the normal 
plants. In one or two cases exact measurements were made, biff 
no differences were found. Certainly, as one o])served the rows of 
plants, the infected plants were fully as tall as the normal. 

In the case of Sphacclothcca crucnfa the difference was very 
striking. Almost invariably *the infected plants were 6 inches to 
a foot or more shorter than the normal. In the table the measure- 
ments of both normal and infected plants are given. Normal 
plants of durra average a foot taller than the infected plants, 
normal plants of darso 6"-8" taller, normal plants of the various 
kafirs 6 "-i 2" taller, normal plants of kaoliangs 2 feet or more 
taller, normal plants of shallu feet taller, normal plants of 
sorgos 1-2 feet or more taller. In only a few cases did the infected 
plants average as tall or taller than the normal. 
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3. In general appearance, the plants infected with Sphacclotheca 
Sorghi resembled the normal plants. On the other hand, plants 
infected with S. crucnta showed a marked tillering and branching. 
In many cases an unusual number of tillers originated at the 
ground level, and there was also an increased development of side 
branches on the main stem. Consequently, young, smutted heads 
appeared from lateral branches during the growing season. There 
was, of course, some branching in the case of plants infected with 
S. Sorghi, but this did not seem to differ in any way from the 
normal plants. 

4. Plants infected with Sphacclotheca crucnta sometimes showed 
a marked enlargement of the glumes. This was particularly the 
case in the Brown durra. On the other hand, S. Sorghi does not 
seem to produce any change of this character in any variety of 
sorghum. (See pi. 14, figs, i and 9.) 

5. The heads infected with Sphacclotheca Sorghi are compact 
and about the same size as the normal, or even larger, due to the 
increased size of the smut balls as compared with the normal 
kernels. On the other hand, heads infected with Jf. crucnta are 
much more slender, with a somewhat looser arrangement than in 
the case of normal heads. (Compare pi. 14, figs, i and 2, and 
pi. 15, figs. II and 12.) 

6. The sori of Sphacclotheca Sorghi are confined to the flowers. 
The ovary is converted into the enlarged smut balls. 5 *. crucnta, 
however, may produce sori on the pedicels or other parts of the 
panicle as well as in the flowers. This has been emphasized as 
one of the characteristic features of this smut. During the past 
season, however, a single head of Red Aml)er sorgo, out of many 
hundreds of heads observed, showed sori on the pedicels or 
branches of the panicle. 

7. The smut balls of Sphacclotheca Sorghi are more or less 
conic and possess a comparatively thick, tough membrane, which 
persists for a considerable period and which stands a great deal of 
weathering. The smut balls of S. crucnta are much longer, more 
slender, and cylindric in shape. They also break open very readily 
and permit the distribution of the spores. This rupturing of the 
membrane occurs even before the smut ball has completely emerged 
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from the glumes. The membrane is light-grayish in color and is 
very thin and delicate. It is composed of nearly spheric cells, 
which are much larger than the spores and which readily separate 
from each other. * The cells of the membrane of 5 *. Sorgiii are 
smaller, somewhat elongated, and adhere together. (Compare pis. 
14 and 15.) 

8. The central columellae of the smut balls of Sphacclotlicca 
cruenta are much longer, more slender, and curved than those of 
S. Sorghi. Due to the early dissemination of the spores in the 
field they are quite conspicuous on the maturing plants. (PI. 14.) 
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EXPLANATION OF PLATES 
Plate 14 

Fig. I. Sphacelotheca cruenta. Infected head of Brown durra. Smut balls 
emerging between enlarged glumes. .% nat. size. 

Fig. 2. S. cruenta. Infected head of Brown durra. Late stage, spores . 
largely disseminated and columellae visible. % nat. size. 
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Fig. 3i 4- S. cruenta. Darso, early and late stages. % nat. sixe. 

Fig. s, 6 . S. cruenta. Black Amber sorgo, early and late stages.. % nat. 
size. 

Fig. 7, 8. S. cruenta. Shallu, early and late stages. % nat. size. 

Fig. 9, 10. S, cruenta. Brown durra, early and late stages. % nat size. 

Plate 15 

Fig. XI. 5 *. Sorghi. Infected head of Brown durra. % nat. size. 

Fig. 12 , S. Sorghi. Normal head of Brown durra. % nat. size. 

Fig. 13. S. Sorghi. Branch of infected head of Brown durra. % nat. size. 

Fig. 14. S. Sorghi. Branch of normal head of Brown durra. % nat. size. 

Fig. 15. S. Sorghi. Branch of infected head of Dawji Kafir. % nat. size. 

Fig. 16. S. Sorghi. Branch of normal head of Dawn Kafir. % nat. size. 



NOTES AND BRIEF ARTICLES 

{Unsigned notes are by the editor) 


A bililiography of fungous insects and their hosts, compiled from 
American literature by H. B. Weiss, appeared in Entomological 
News 32 : 45-47. 1921. 

♦ 

Mosaic diseases are discussed at length by B. T. Dickson in 
Technical Bulletin 2 of Macdonald College, which contains over 
100 pages of text, an extensive bihliogra])hy. and several plates of 
illustrations. 


An article on phosphorescent woods, by D. Bois, a])peared in 
Jour, Soc. Nat. Hort. France 21: 392-395. 1920. The various 

fungi causing phosphorescence (luminescence) are there discussed 
and their distribution given. 


In a recent paper in the Transactions of the British Mycological 
Society, Professor Buller describes and discusses the basidial and 
oidial fruit-bodies of Dacryomyces d clique sc ens, the oidial stage 
of which has been generally known as Dacryomyces stillatus Nees. 


In an article by A. S. Rhoads in Phytopathology for October, 
1921, Collyhia vclutipes and Pleurotus ostreatus are reported as 
serious wound-parasites on Lupinus arhoreus in California; infec- 
tion being largely due to tunnels made in the stems of this shrub 
by the larvae of a moth. 


A long and abundantly illustrated ])aper by F. L. Stevens on the 
Helminthosporium foot-rot of wheat, with observations on the 
morphology of this genus of fungi and the occurrence of saltation 
in it, appeared in the Bulletin of the Illinois Natural History Sur- 
vey for June, 1922. 


144 



Notes and Brief Articles 


145 


An unknown disease of elms in Holland has been causing much 
damage to practically all the species and varieties of this tree used 
on city streets. Several fungi have been isolated, but no organism 
has been definitely connected as yet with the disease and no con- 
trol measures have been suggested. 


A new fungous enemy of the pe])per tree, grown extensively in 
the Southwest for ornament, was recently described by J. G. 
Brown in Science as Inonotus Schini. This fungus enters through 
cracks and wounds made by frost, wind, and impro])er pruning. 
It causes decay in the trunk and finally kills the tree. 


Ringworm of the nails in the southern United States is reported 
by R. S. Hodges to be due to a small-spored ectothrix (a species 
of Triehophyfon) and to Trichophyton riibrum. About i in every 
500 of the population there have this disease, which seems to 
appear first in the form of eruptions on the hands and feet. 


According to C. D. Girola, considerable damage is done to fruit 
and foiest trees in the Argentine by Ganodenna sessile, which is 
distrilnited by the spores gaining access to w^ounds or 1)y the 
mycelium si)reading from diseased to healthy roots. Several rec- 
ommendations are made regarding the best methods of controlling 
this disease. 


A number of avocado diseases are discussed ])y H. E. Stevens 
in Fla. Sta. Bull. 161 : 3-23. 1922, and recommendations made 

for controlling them. Bordeaux mixture is said to be effective in 
the case of scab (Cladosporium). black spot (Colletotrichum), 
blotch (Cercospora) , and rusty blight {Gloeosporhun) , but lime- 
sulphur solution is suggested for the powdery mildew (Oidium). 


In response to requests for specimens of myxomycetes found in 
the Cayuga Lake Basin, F. B. Wann and \V. C. Muenscher have 
begun to issue ten sets of “ North American myxomycetes,’' dis- 
tributed among herbaria at Washington, Cincinnati, Albany, Pitts- 
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burgh, Madison, Ithaca, Toronto, Cambridge, Berkeley, and Lon- 
don (England). A list of the fifty species in the first set appeared 
in Mycologia for January, 1922. 


I have before me two recent bulletins on wildfire of tobacco, one 
from the Connecticut Experiment Station by Clinton and Mc- 
Cormick and the other from the North Carolina Experiment Sta- 
tion by Wolf. Also a bulletin on blackfire, or angular leaf-spot of 
tobacco, by Fromme and Wingard, of the Virginia Experiment 
Station. This latter disease is caused by Bacterium angiilatum, an 
organism descrilied by Fromme and Murray in 1919. 


A foot-rot of rhubarb caused by a variety of Phytophthora para- 
sitica is described, discussed, and abundantly illustrated in an arti- 
cle by G. H. Godfrey in the Journal of Agricultural Research for 
Jan. 6, 1923. This disease has been found in Maryland and Vir- 
ginia, and is probably much more widely distributed. It rapidly 
and completely destroys its host, especially in warm, moist weather ; 
but may be controlled to a degree by the use of Bordeaux combined 
with careful sanitary measures. 


A valuable professional paper by N. O. Howard on the control 
of sap-stain, mold, and inci])ient decay in green wood appeared 
toward the end of 1922 as Bulletin 1037 of the U. S. Dept, of 
Agriculture. It contains over 50 pages of text, many text-figures, 
and a long liibliography. Care in the selection of raw stock, quick 
drying, ample ventilation, and steam treatment or antiseptic dips 
in special cases are recommended as preventive measures. Neither 
molds nor staining fungi appear to affect the strength of timber. 


The white heart-rot of black locust, caused by Trametes robini- 
opliila, is the subject of a paper contributed by KauflFman and 
Kerber to the American Journal of Botany for November, 1922. 
This article, which raises more questions than it answers and may 
therefore stimulate further research, includes a discussion of the 
macroscopic and microscopic characteristics of the rot, its mode of 
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advance, the distribution of the mycelium in the various portions 
of the affected trunk, and its effect on the various elements of the 
wood. 


The -germination and growth of fungi at various temperatures 
and in various concentrations of oxygen and of carbon dioxide is 
discussed by W. Brown in the Annals of Botany 36: - 37 -- 83 . 
T922. The author concludes, on the basis of various investigations, 
that the gas storage method is most effectively used in combination 
with the ordinary cold storage method, and that it will give the 
best results when no attack of the fruit has begun previous to 
storage, and when conditions are such that a minimum of nutrient 
is available for spores on the surface of the fruit 


The development of the Geoglossaceae is discussed at length in 
a valuable illustrated ])aper l)y G. H. Duff in the Botanical Ga::cttc 
for November, 1922. A very close correspondence appears to 
exist in the history of the fertile systems of the (ieoglossaceae and 
of certain disco-lichens of the Baconiyccs grouj), which, in addition 
to the Helvellinean veil, seems good evidence of relationship. The 
jirogress of evolution in these plants, according to the author, has 
been from a tyjie in which fertilization took jdace through the 
agency of the trichogyne, and has been marked ])y a gradual re- 
duction of the sex organs. 


Observations on two po])lar cankers in Ontario, by E. H. Moss, 
a])peared in Phytopathology for Se|)tember, 1922. Cytospora 
chrysospenna and Dothichha popnlca are said to occur rather 
commonly in southern Ontario, and, according to the author, the 
latter disease has existed on this continent for a considerable period 
of time. Older trees of certain species of Fopulus commonly 
planted are rendered unsightly and are gradually killed by these 
two fungi. Younger trees of P, dcltoidcs, especially if seriously 
injured or weakened, are likely to succumb to the attacks of C. 
chrysospenna, and infected nursery stock of P, italica is rapidly 
killed by D, popnlca. 
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In Spaulding’s recent monograph on the white pine blister rust, 
the Asiatic origin of this very important disease seems to be estab- 
lished, with a number of interesting facts regarding its life-history. 
The aeciospores from the overwintered mycelium in the pine bark 
are the chief source of infection, these spores being capable of 
attacking leaves of Rihcs after having been blown several miles. 
The uredospores perish much more quickly, while the sporidia can 
carry infection only lOO to 600 yards. Unfortunately, this rust 
has appeared in the great pine forests of the Northwest, where the 
valuable stands of Finns monticola and P. Lam.bcrtiana are now 
directly threatened. 


The effect of external and internal factors on the germination 
of fungous spores has been studied by W. L. Doran, who con- 
tributed an article on the subject to the Torrcy Bulletin for No- 
vember, 1922. After experimenting with a number of species, the 
author concluded that the spores of parasite fungi germinate better 
when obtained from the living host than when obtained from arti- 
ficial media; that freshly matured spores can germinate through a 
broader range of environmental conditions than can old spores; 
and that longevity of spores is dependent on conditions of storage 
after detachment from the host, moisture being of more importance 
than temperature. 


The North American species of Clavaria are treated by Burt in 
his usual excellent style in the Annals of the Missouri Botanical 
Garden for February, 1922, which appeared in August. Ninety- 
eight species are included, many of them being figured on the 
eleven closely crowded plates. Species described as new are: 
Clavaria pinicola, from Idaho; C. flazniloides, from New York, 
known by Peck as C. subtilis Pers. ; C. mutans, from New York, 
known by Peck as C. Krombholsii; and C. pilosa, from Porto Rico. 
The following species are excluded from the genus : C. ornatipes, 
C, subcorticalis, and C. vestipes, transferred to Lachnocladium; 
C, tenax to Tremellodendron; and C, typimloides to Pistillaria. • A 
few exotic species are also discussed. 
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A brief paper on the mycorhizas of coniferous trees, by W. B. 
McDougall, appeared in the Journal of Forestry for March, 1922. 
The specimens on which this paper was based were collected by 
Mr. Barrington Moore at Bar Harbor, Maine, in October, 1921, 
and forwarded at once in a fresh condition to the author, who 
made several interesting notes upon them. In his conclusion, he 
says: “It was formerly believed that the ectotrophic mycorhizal 
fungi were of considerable benefit to the host plants in that they 
aided them in absorbing materials from the soil and this old idea 
is still retained in many, even of the latest, botanical text-books. 
There is no evidence in favor of such a hypothesis, however, and 
it is the consensus of opinion among recent workers on these 
structures that the fungi are merely parasitic on the roots of the 
higher plants, and that the higher plants receive no benefit at all 
from the association.” 


Citrus scab is the subject of a professional paper by J. R. 
Winston, published on Jan. 26, 1923, as Bulletin 1118 of the U. S. 
Dept, of Agriculture. This widely distributed citrus disease of 
foreign introduction is, according to the author, second in impor- 
tance to melanose and stem-end rot caused by Phoinopsis Citri, 
It is considered the most serious fungous disease of the citrus 
nursery, where it attacks leaves and succulent twigs. In the or- 
chard its activity is mainly confined to fruit and leaves. Young 
grapefruits are extremely susce])tible to infection immediately after 
the falling of the petals, but they become progressively resistant 
until they reach immunity at a diameter of a])OUt three fourths of 
an mch. Citrus scab is caused by a definite fungus, usually but 
erroneously referred to as Cladosporium Citri Massee, although it 
has none of the characters of Cladosporium Link. Plain Bor- 
deaux mixture as well as Bordeaux with oil emulsion is very 
eflPective against this disease, either in the nursery or in the orchard. 


Professor Fitzpatrick went to Minneapolis early in the year and 
attended to the shipment of the Durand library and herbarium to 
Cornell University. In re])ly to a query regarding this immensely 
important collection, he wrote me under date of Feb. 22 as follows : 
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‘‘ This collection has now reached us safely, though as yet it has 
not been unpacked. It includes 12,000 specimens of disconiycetes 
and 6,000 carefully prepared slides, many of which represent 
mounts made from type specimens by Durand in various institu- 
tions of this country and abroad. The specimens are completely 
indexed and are accompanied b}'' Dr. Durand’s personal notes on 
them. The collection was obtained in the cases and will be re- 
tained as a unit in the shape in which Dr. Durand left it. The 
library contains about 200 books chiefly on disconiycetes and about 
5,000 separates. This herbarium and the Atkinson herbarium will 
be housed in the plant pathology department, but will be kept as 
units, and will not l)e added to as the years pass. The plant 
pathology herbarium here will be the growing herbarium.'’ 


Sullivant’s Ohio Fungi 

A numl)er of the fungi collected in the vicinity of Columbus, 
Ohio, by Sullivant and sent to IMontagne in Paris for study have 
not been identified by American collectors since Sullivant’s time. 
In publishing my recent papers on dark-spored agarics, a few notes 
made at Paris in 1913 escaped my attention. They are of no great 
value without further comparison of specimens, Init may help some 
student who has the opportunity to work with fresh plants in the 
region where Sullivant collected. The notes are given as I made 
them at the time. 

Agaricus (Hypholoma) comaropsis Mont. Syll. Crypt. 122. 
1856. Very young, small, conic, with long stipe, growing in loam. 
Might be some young Hypholoma, but entirely unrecognizable. 

Agaricus foedcratus Berk. & Mont. Syll. Crypt. 121. 1856. 

Coliimlius, Ohio, Sullivant Sy, Cespitose in moss and soil, but 
probably from buried wood. It is a species of Hypholonia and 
what else but H. lacryntabundum or H. pcrplcxtan? The spores 
must be compared, however. It seems less firm than H, per- 
plexnm, but the specimens are old. I did not find it at Kew. 

Agaricus (Psafhrya) phoUdotus Mont. Syll. Crypt. 126. 1856. 

Columbus, Ohio, Sullivant 2p. This is in shape for comparison. 
It is similar to Hypholoma Candollcanum and H. pelianthmn, ac- 
cording to Montagne, Imt the spores are bay-fuscous. 
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Agaricus falcifolius Mont. Syll. Crypt. 127. 1856. Columbus, 

Ohio, SuUnm^tt p. Lots of it in clusters on bark, well preserved. 
About the shape of Coprinus micaceus, but without glistening 
scales. Placed by Saccardo in PsafhyrcUa. 

Agaricus pidicuJosits Mont. Syll. Crypt. 124. 1856. Placed in 

the genus Psilocybc by Saccardo. Specimens collected on the 
ground at Columbus, Ohio, by Sullivant. Types pretty well pre- 
served and can be compared. 

Agariciis rhodophaciis Mont. Syll. Crypt. 124. 1856. Col- 

lected among fallen leaves at Columbus, Ohio, by Sullivant. 
Specimens fairly well preserved and can be compared. Saccardo 
places it in Psilocyhr. 

Agaricus Sullhontii Mont. Syll. Crypt. 123. 1856. On naked 

ground near Columbus, Ohio, Sullivant Apparently Hyp/w- 

loma veluiinum. It is large and shaggy with a large stipe. Sac- 
cardo places it in Psilocyhe. 

\V. A. Murrill 
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OCCURRENCE AND IDENTITY OF COTTON 
MILL FUNGI 

Walter H. Snell 

(With Plate 16) 

A previous paj^er of the writer’s (8) dealt with studies upon 
the physiology of five structural timljer-destroying fungi impor- 
tant in the decay of cotton mill weave shed roofs. The present 
paper gives further observations uix)n the occurrence of fungi 
within cotton mills and upon the identity of those which are pri- 
mary agents in the decay of the mill timbers » with additional notes 
on the cultural characters of certain of them. 

Myxomycetes 

It is to be expected that myxomycetes should be found in the 
weave sheds and dye houses of cotton mills where the humidity is 
high. Fuligo ovata (Schaeflf.) Macbr. has often been found both 
on badly decayed wood, which was quite moist, and the painted 
surfaces of apparently sound wood. Of much more common oc- 
currence, however, is Stcmouitis fusca (Roth) Rost. This plant 
has been collected upon newly built roofs and basement ceilings, 
old roofs, and upon newly painted roofs. In one new warehouse 
not quite finished this species of Stcmouitis occurred in large quan- 
tities on the ceiling of the basement and four floors above it. It 
grew mostly in the angles between the beams and the flooring, in 
hundreds of clusters, some of which were several inches long. 
The presence of so much growth in a structure not quite finished 

[Mycologia for May (15: 107-151) appeared May 31, 1923! 
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was the cause of no little concern to the contractor, who knew only 
that “ fungus ” caused him much loss and trouble. 

Another myxomycete of rather rare occurrence anywhere, Rc- 
ticularia lycoperdon Bull.,^ was found on the roof of one weave 
shed. The fructifications occurred literally by hundreds on the 
yellow pine rafters and roof planks, most commonly in the angles 
between the two. The ashy gray, more or less globular fruit bod- 
ies were not very conspicuous against the dusty white paint, but 
where the j^eridia of old ones had disappeared there was a dark 
brown blotch made by the spores. These peridia are very delicate 
and when they are broken the brown spores drop out in spoonsful, 
like cocoa. One interesting fact in connection with the occurrence 
of these plants was that they were found only upon one half of 
the weave shed roof. The shed was about 300 feet wide, pitched 
in the middle with the drains at either side. The pitch ran north 
and south parallel to a body of water to the east. This myxo- 
mycete occurred only on the west half. It would seem that this 
half of the roof must have been the moister of the two, but what 
factor made it moister than the east half was not determined. 

Peniophora 

Two species of Peniophora are collected occasionally in mills. 
P. pubera (Ft.) Sacc.^ is found on badly decayed wood and usu- 
ally on wood that is very moist, even dripping with water. Out 
of doors it is usually found upon frondose wood, but it occurs on 
spruce and hard pine in mills. 

Peniophora gigantea (Fr.) Mass has thus far been seen more 
particularly on hard pine beams in cotton warehouses. It is very 
common in old warehou.ses and has been found in new ones upon 
hard pine sapwood that was discolored from long storage out of 
doors. Timbers showing this fungus have probably always be- 
come infected in storage. In one warehouse in particular, the 
basement of which had been flooded all summer, nearly every beam 
was infected with this fungus, some of the patches being several 

5 This plant was identified by Dr. C. G. Lloyd. 

The writer is grateful to Dr. E. A. Burt for the identification of this 
fungus. 

3 The identification was confirmed by Dr. Burt. 
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square feet in area. The contractor was just completing the struc- 
ture and was much worried at the appearance of this extensive 
growth. 

CoNiopHORA CEREBELLA Pers. and Merulius lacrymans Wulf. 

ex Fr. 

Coniophora cerebella Pers. has been found occasionally in mills, 
either in basements or on upper floors, but not thus far on weave 
shed roof planks, where conditions are apparently not favorable 
for its growth and reproduction. That this factor is not tempera- 
ture seems probable, because the optimum for the species is 26° C. 
and the inhibiting point 36° C. — only a little lower than the same 
points for any of the fungi which do grow on weave shed roof 
planks. It is possible that the factor may be moisture, because it 
has been noted in flask cultures that most of the growth of C. 
cerebella occurs in the upper half of the flask, which is, of course, 
drier, and almost none in the lower or moist half. 

A species of Merulius determined, where determination was pos - 
sible, to be M, lacrymans Wulf. ex Fr. has been found quite often 
in similar locations and esj^ecially in cotton ware- and storehouses. 
It is very destructive to floorings near the ground and beams rest- 
ing upon masonry. It is also found often in the wood work 
around valve pits, where during the summer a great deal of mois- 
ture is present. Strands and mycelial mats have been found in 
some cases covering several square yards of brick work in such 
places, spreading to all the near-by wood material. It has also got 
into baled cotton occasionally and rotted the cotton on the ends of 
the bales quite extensively. The mycelium, at first white, turns 
yellow in the latter part of the summer and forms fruiting surfaces 
during the latter part of September and in October. 

Lenzites sepiaria Fr. 

The importance of this fungus in the decay of mill roofs has not 
been properly emphasized. The opinion was some time ago ex- 
pressed by F. J. Hoxie that L. sepiaria Fr. and L. trabea Pers. ex 
Fr. were responsible for the greater part of the decay of cotton 
mill roofs. It certainly appears as if this were true, for some of 
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the other fungi responsible f6r the more spectacular and better 
known instances of decay are of much rarer occurrence. A good 
number of the more ordinary cases of roof decay are caused by 
L. sepiaria, Sporophores of this fungus occur quite commonly on 
mill roofs, growing in the cracks between the planks. They are 
formed from spring to fall, but not during the winter. While the 
temperature within the mills is high all the year around, the roof 
itself is cool enough in the winter time to prevent fructification. 
The sporophores are usually not pileate, but occasionally so, and 
are normal in color for the species. The hymenium may be lamel- 
late, daedaloid or poroid, or irpiciform if growing in too wet wood. 
The spores are quite often smaller than those from fruit bodies 
collected out of doors. They have been found to measure 6-9 x 
2.5-3 fx (mostly 6-7 x 3 /x) as against 8-12 x 2.5-4 /x given by most 
mycologists. 

The cultures of the various isolations of this fungus vary. The 
first one used (8, pp. 19 and 22) produced either a sodden growth 
with no superficial mycelium or only a meager superficial growth. 
On wood it grew in a similar manner, developing little superficial 
mycelium which formed oidia. Another culture of L. sepiaria ob- 
tained from spores collected in a mill grew differently. On agar * 
it has occasionally produced the sodden growth, but more often a 
thick development of superficial mycelium. On wood it has pro- 
duced an abundant superficial growth with large wads of mycelium 
which is at first white and may become the characteristic sepia 
color. On the walls of the flasks a concentric growth often 
appears. 

Lenzites trabea Pers. ex Fr, 

Lcnsites trabea is of more common occurrence in mills than has 
been supposed (8, p. 4), the writer having thus far found it nearly 
as often as L. sepiaria. L. trabea is normally thought of as grow- 
ing on hardwoods, although it is known to occur on both hard- 
woods and conifers as does L. sepiaria. The writer has found 
both species side by side on both poplar and pitch pine pulp bolts. 
On mill roofs it has thus far been collected only on spruce. 

Some flask tests were run to test the ability of L. trabea to attack 

^3 per cent agar, per cent malt, -f- 8 Fuller scale — not adjusted. 
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various conifers and hardwoods, in comparison with other species 
of fungi, more particularly L. sepiaria. The methods were those 
described by Humphrey (5). These tests (Table I) showed that 
L. trabea was in no wise inferior to L. sepiaria and the other mill 
roof fungi in decaying coniferous woods, but that it did decay the 
hardwoods somewhat more readily even than L. sepiaria, which is 
very destructive to these woods under the test conditions. 

TABLE I 

Comparison oi> thk Ahilities 'of Lenzitcs trabea and L. sepiaria to 
Attack Woods of Certain Coniferous and Hardwood Trees, as Indicated 


BY Percentage Loss of Oven Dry Weight after One Year of Incu- 
bation AT Room Temperature 

Lenzites 

Lenzites sepi- tr ab e a , 
aria, per cent per cent 

Cypress (Taxodium disfichum) 50 43 

Port Orford cedar (Cliamaecyparis lawsoniana) ... 6 6 

Southern yellow pine {Finns palustris) 26 7 

Douglas fir (Pseudotsuga taxifolia) 13 18 

Western yellow pine sapwood {Finns ponderosa) .... 33 38 

Siika spruce {Picea sitchensis) 50 50 

Eastern white pine {Finns strobus) 32 25 

White oak (Qiiercits alba) i 3 

Chestnut {Castanea dentata) 4 12 

Norway maple {Acer pscudoplatanns) 46 70 

Redgum {Liquidambar styraciflua) 43 54 

Basswood {Tiha americana) 28 50 

Yellow poplar {Liriodendron tulipifera) 45 52 


The sporophores of L. trabea in mills occur in much the same 
manner as do those of L. sepiaria. They have the color normal to 
out-of-doors specimens and the same characteristic daedaloid hy- 
menium for the most part, although abortive forms occur on very 
wet wood. The spores measure 7-8 x 2.5-4 /a. The cultures of 
L. trabea have already been described {loc. cit.), being character- 
ized by both oidia and chlamydospores and a light ochraceous buff 
color when mature or when immature if taken from decayed wood. 

Lenzites trabea fruits in mills at the same time as does L. sepi- 
aria. The two species can readily be distinguished by their sporo- 
phores and by their cultures. 
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Trametes serialis Fr. 

Exact statements as to the occurrence and identity of Trametes 
serialis Fr. are difficult to make at the present time. In the first 
place, the limits of the species are variously interpreted by mycolo- 
gists. In the second place, within mills there are so many ab- 
normal fungus growths, most of them white, that it is difficult to 
say how much of the decay is due to T. serialis under any inter- 
pretation of the species. These growths vary from the thin resupi- 
nate fructifications of T. serialis to large rounded masses with or 
without pores. These latter forms are white, farinaceous, and 
have a bitter quinine taste. These characters immediately suggest 
Fames officinalis Vill. (F. laricis Jacq.), but typical Trametes seri- 
alis has the same appearance and taste. The writer has been able 
to get the quinine taste from nearly all the specimens of T. serialis 
tested. If Fames officinalis does occur in mills, it is the only one 
of the important heart rotting fungi to be found fruiting within 
buildings. The matter can readily be tested by cultures, as cul- 
tures of the two fungi are entirely different (Faull, 3, and Snell, 8, 
pp. 20 and 23). 

Trametes serialis occurs more often in moist basements than 
upon weave shed roofs, although two cases of severe decay have 
recently been proved definitely to be caused by this species.” 
Plate 16 shows fruit bodies collected in one of the mills in early 
June, 1921. 

Trametes carnea Nees ex Cooke 

In a previous paj^er (lac, cit.) the species here treated was called 
Fames roseus Alb. & Sch. ex Cooke. There is still some differ- 
ence of opinion as to the validity of Trametes carnea as a* species 
distinct from the former, but some data recently obtained by the 
writer and about to be published give him reason to believe that 
the distinction is valid. At all events, the cultures described and 
used previously were obtained from the thin annual form and not 
the thick woody perennial form. This fact should be borne in 
^mind. In the bulletin referred to, then (8), the writer would 
change Fames roseus to Trametes carnea. 

Neither Fames roseus nor Trametes carnea has to the writer’s 

5 The identification of the fungus was confirmed by Dr. L. O. Overholts. 



Snell: Cotton Mill Fungi 


159 


knowledge been found inside a weave shed. A form with a pink 
hymenium has been found on the outside in moist places, such as 
under eaves, on the ends of rafters and beams, etc., and in moist 
basements. Whether this fungus is Fomes roseus or Trametes 
earned is not definitely known. Many of the forms found on the 
under side of rafters and planks were apileate and it was difficult 
to determine to which species they belonged. Those forms that 
the writer has seen have been round for the most part (8, pi. II, 
fig- 5), with a definite lip and quite thick, and because of a simi- 
larity between these and forms found on structural timbers else- 
where, which could be definitely determined, the writer would in- 
cline to the belief that most of the forms in mills belong to Fomes 
roseus. Trametes earned in similar positions does not form 
rounded fructifications, but linear ones, and it has no definite lip. 

If the species is Fomes roseus , as the meager evidence available 
at present seems to show, it should be emphasized that this fact 
does not in any way controvert other evidence possessed by the 
writer and about to be published, relative to different moisture 
requirements at least, for the fructification of the two species. 

The differences between various isolations of Trametes earnea 
and Fomes roseus in culture have already been pointed out. In 
the paper referred to (pp. 20, ct seq.) one tyiie of T. earnea was 
described. Recently another culture has been used and is much 
different. It shows very little of the initial soft white mycelial 
growth and soon forms the tough matted rose-colored tertiary 
mycelium on both agar and wood. This colored tertiary mycelium 
does not infect wood very readily, if at all. The delicate white 
(or secondary) mycelium spreads rapidly from block to block, but 
the tertiary mycelium apparently has other functions. Inoculation 
of wood can not be made with the colored mycelium from agar 
cultures, nor will a block covered with this colored mycelium infect 
another uninfected block placed beside it. Old wood cultures of 
the first tyi^e remained white and never fruited. The more recent 
one becomes the characteristic “ roseus ” color very soon and 
forms fruit bodies, for the most part apileate, upon agar and the 
wood blocks. 
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Lentinus lepideus Fr. and Lentinus tigrinus Fr. 

Lentinus lepideus Fr. and L. tigrinus Fr. have both been re- 
ported as destructive to mill roofs (8 and 1, respectively). Both 
of these species may perhaps occur in mills, but all the material 
examined by the writer has without any doubt been L. lepideus. 
This includes abundant material from Massachusetts mills in one 
of which one of the most spectacular cases of rot has thus far 
occurred. In this mill, sheathing on the under side of the rafters 
formed a series of moist chambers under the entire roof. The 
roof began to decay after seven years and the sheathing was then 
removed. Inside were found many abortive fruit bodies of the 
type formed by Lentinus lepideus in the dark (Buller, 2, et. al.) and 
fructifications of the resupinate Trametes serialis types. After 
the sheathing had been removed a little while, however, the roof 
became literally a mushroom bed. Sporophores of the former 
fungus appeared over a period of several weeks, taking about four 
days for each to become mature. The time of fruiting was the 
last of June and the first part of July. 

The sporophores found in this mill were for the most part quite 
definitely those of Lentinus lepideus in size, shape, and color. 
They were larger than the size given for L. tigrinus by most my- 
cologists and the largest had a greater diameter than the measure- 
ments given by Harper (4, p. 371). The majority measured two 
or four inches, but a few were six or seven inches across. They 
were not at all umbilicate. Most of them were chalky white and 
quite smooth, but where there were scales they were of the “ lepi- 
deus type — spot-like and not hairy as are those of L. tigrinus. 
An annulus was present in some of the specimens. In parts of 
the hymenium of some of the sporophores there was a pseudo-veil 
of hyphae over the gills and the gills were laid flat and appressed 
one to the other. The hyphae of this veil bore chlamydospores 
like those already described (8, p. 29), and there was also an 
abundance of conidia, whether on this mycelium or belonging to a 
mold could not be determined. The size of the spores in these 
collections varied somewhat. Spores from some collections meas- 
ured 7-10.5 X 3 /A, and spores from others were smaller than the 
measurements given for L. lepideus, being within the limits given 
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for L. tigrinus (5~8 x 2.5-4 fi). The writer has found that spores 
from fungi grown under mill conditions are occasionally smaller 
than the measurements usually given for a species. This has been 
found to be true several times with Lcnzitcs sepiaria and also, 
although less often, with L. trabea and Tramctcs serialis. 

A few mushroom sporophores found with those just mentioned 
were somewhac different. They were browned and blackened con- 
siderably, dried down to a brittle consistency, showing little scaling 
of the pileus, and instead of being umbilicate were decidedly um- 
bonate. They were larger than the size attained by Lcntinus 
tigrinus out of doors, being 5-10 cm. in diameter. They had a 
pseudo-veil of hyphae which completely covered the gills. The 
hyphae bore the same type of brown chlamydospores as mentioned 
above and described previously {loc. cit.). This type of sporo- 
phore would be more likely to be confused with the abnormal forms 
of L. tigrinus. This browned form is, however, only a stage in 
the disintegration of the mature sporophore of L. lepidcus. In 
one mill, in an oj^ening between planks two inches wide were found 
all stages of the latter fungus from the fresh white sporulating 
pilei through the browned, “veiled “ type just described, to entirely 
blackened, shriveled remains rapidly falling to pieces. 

Culturally the two fungi are quite distinct. Cultures of the two 
species have been obtained from the following .sources: L. lepideus 
from Lewis, N. Y., and North Conway, N. H., collected by the 
writer, and from Syracuse, N. Y., collected by Dr. L. H. Penning- 
ton ; sporophores from the mills mentioned above, collected by F. J. 
Hoxie and by the writer; L. tigrinus collected at Syracuse, N. Y., 
by Dr. L. H. Pennington; and a culture of L. tigrinus loaned by 
Dr. C. J. Hum])hrey. Cultures could not be obtained from the 
blackened, veiled sporophores which have just been mentioned. 

There is a point of interest in connection with the culture of 
Lentinus tigrinus obtained from Dr. L. H. Pennington’s collection. 
It was collected in September, 1915, and presumably kept at ordi- 
nary room conditions in his herbarium. The S|iecimens were sent 
to the writer in 1920. In the fall of that year, just five years after 
collection, the spores germinated -at high percentages and single 
spore cultures were readily obtained. Hence, these spores pro- 
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tected in the hymenium by the “ veil ’’ had remained viable for 
five years. 

The cultures of Lentimis lepideus have already been described 
(loc. cit.). L. tigrimis shows distinguishable differences in growth 
on agar, beans, and wood. On agar it forms an abundant white 
felty growth which later becomes partly verona brown to warm 
sepia or natal brown, especially on the edges of the cultures, and 
exudes colorless to brown droplets. L. tigrinus has chlamydo- 
spores like those of L. lepideus (see Lyman, 6, p. 184, pi. 22, figs. 
110-114). At 30^ C., L. tigrinus covers a 100 cm. petri dish in 
5 days, whereas L. lepideus grows only 15-17 mm. in that time at 
the same temperature. L. tigrinus also forms fruit bodies of the 
Lentodium squamulosum type (Lyman, 6, p. 184, and pi. 23) on 
both beans and agar (plate 17, fig. 5), while L. lepideus in four 
years of culture has never got beyond the “ stump ” formation on 
agar. It has fruited on wood, however. L. tigrinus often fruits 
on beans in 4 days from the time of inoculation. The strong 
aromatic odor characteristic of all the L. lepideus cultures used by 
the writer on agar or wood has not been noted in the cultures of 
L. tigrinus. 

In wood cultures the differences between the two are more strik- 
ing. L. lepideus forms a vigorous soft white cottony growth cov- 
ering the culture blocks. On coniferous woods L. tigrinus grows 
very poorly and has done very little better on the basswood sub- 
strate provided. Tt does not form the uniform, delicate white weft 
characteristic of L. lepideus, but the slowly advancing growth soon 
becomes matted and tough and in color is white to the various 
shades of brown noted in the agar cultures. The growth is bor- 
dered by an irregular, crinkled, sulcate zone which is quite different 
from that seen in any other fungus by the writer. 

To gain further evidence 'as to the identity of the Lentinus oc- 
curring in the mills, cultures from a mill collection and from a 
known si)ecimen of Lentinus tigrinus were compared as to their 
respective abilities to attack the woods from hardwood and conif- 
erous trees. 

It was shown (Table II) that L. tigrinus is definitely a hard- 
wood fungus. It did not attack any of the coniferous heartwoods, 
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although it decayed blue-stained western yellow pine sapwood a 
little. With the hardwoods, the decay induced by this species was 
much more pronounced, especially in Norway maple and redgum, 
although L. lepidctis rotted white oak and basswood more than did 
L. tigrinus. 

TABLE II 

Comparative Abilities of Lentinus lepideus and L. tigrinus to Attack 
THE Woods of Certain Coniferovs and Hardwood Trees, as Indicated 
BY Percentage Loss of Oven Dry Weight after One Year of Incu- 


bation AT Room Temperature 

Lentinus Lentinus 

lepideus, tigrinus, 

per cent per cent 

Cypress (Taxodium distichum) 34 3 

Port Orford cedar (Chamaecpyaris lawsoniana) 12 2 

Southern yellow pine (Finns palustris) 24 o 

Douglas fir {Pseudotsugn taxifolia) 20 o 

Western yellow pine sapwood {Ptnus pondcrosa) .... 24 9 

Sitka spruce (Picea silcltensis) 25 0 

Eastern white pine (Finns strohns) 25 o 

White oak (Qnercus alba) 24 1 

Norway maple (Acer psendoplatanus) 35 45 

Redgum (Liquidambar styraciflna) 24 40 

Basswood (Tilia amencana) 15 10 

Yellow poplar {Liriodcndron tnlipifera) 3 20 


The apparent impossibility of L. tigrinus growing upon a roof 
made of coniferous timbers and all the evidence preceding leave 
little opportunity for calling any of the mill forms of lentinus 
thus far collected anything but L. lepideus. 

The taxonomy and morphology of the form of Lentinus tigrinus 
with the abnormal gills have been discussed by various writers, 
especially since Morgan (7) maintained that it was autonomous 
and named it Lentodium squomulosum. Lyman (6, p. 188) agreed 
with Morgan, for in his culture studies he produced the same type 
of fruit bodies from spore cultures. In reference to this latter 
work, Harper (4, p. 377) has suggested that the so-called “ veil 
of this form is a layer of parasitic hyphae, and that Lyman’s cul- 
tures may have been contaminated by the conidia of the parasite. 
He remarks that to make the evidence complete, cultures should 
have been made from the normal form and from mixtures of both 
forms. The writer was unable to do this to complete the case, but 
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has one other point of evidence which corroborates Lyman’s work. 
The cultures of Lentinus tigrinus used (Lentodium squamulosum 
form, it will be remembered) were obtained from single basidio- 
spores, as mentioned above, and the results were similar to Ly- 
man’s — i.e., the abnormal form of fruit body was obtained in every 
culture. It would be desirable to make the other cultures as Har- 
per suggests, but the writer’s single basidiospore cultures satisfy 
Harper’s most serious criticism, because there can be no question 
of contamination in these cultures. 

Summary 

Observations are recorded upon the occurrence of the following 
fungi in cotton mills: Fuligo ovata (Schaeff.) Macbr., Stemonitis 
fusca (Roth) Rost., Reticiilaria lycoperdon Bull., Peniophora pu- 
bera (Fr.) Burt, P. gigantea (Fr.) Mass, Coniophora cerebella 
Pers., and Mendins lacrymans (Wulf.) ex Fr. 

Lensitcs sepiaria Fr. and L. trabea Pers. ex Fr. are compared 
as to their importance in the decay of coniferous roof planks, time 
and manner of fruiting within mills, identification, cultural char- 
acters, etc. 

Authentic cases of decay of weave shed roofs by Tramctes seri- 
alis Fr. are reported. The danger is emphasized of imputing cer- 
tain cases of decay to Fomes officinalis Vill. because of a similarity 
of characters shared by this species and abortive forms of Tramctes 
serialis. 

Brief observations are reported upon the occurrence and cultural 
characters of Tramctes cornea Nees ex Cooke (called Fomes roseus 
Alb. and Sch. ex Cooke in a previous paper). 

Evidence is adduced to show that the Lentinus found decaying 
weave shed roofs is L. lepidcus Fr. and not L. tigrinus Fr. This 
evidence is derived from a comparative study of the sporophores, 
spores, wood and agar cultures of the two species, and durability 
tests upon woods of coniferous and hardwood trees. L. tigrinus 
was unable to decay any of the coniferous heartwoods tried. 

Basidiospores of Lentinus tigrinus from beneath the veil of a 
specimen kept in a herbarium for five years germinated at high 
percentages. The writer’s single basidiospore culture of this spe- 
cies adds another bit of evidence to the discussion of the questioned 
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autonomous nature of the Lentodium squamulosum form of Len- 
tinus tigrinus. 

Office of Investigations in Forest Pathology, 

Bureau of Plant Industry, 

In Co-operation with the Department of Botany, 

Brown University, Providence, R. I. 
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Explanation of Plate 16 

Fig. J. Surface view of mature, resupinate, fruiting body of Trametes 
serialis collected from a spruce weave shed roof, Nat. size. 

Figs. 2 and 3. Sectional view of mature fruiting bodies of Trametes seri- 
alis growing from cracks between spruce planks of weave shed roof. Nat. 
size. 

Fig. 4. Mature sporulating .sporophore of Lentinus lepideus from a 
spruce weave shed roof. Nat. size. 

Fig. 5. Fruit bodies of Lentinus tigrinus {Lentodium squamulosum form) 
formed upon bean cultures in four days after inoculation. Nat. size. 



GENERIC CONCEPTS IN THE PYTHIACEAE 
AND BLASTOCLADIACEAE 


H. M. Fitzpatrick 

1. Concerning Septocladia Coker & Grant 

In a recent paper bearing the title “ A New Genus of Water 
Mold Related to Blastocladia ** the above genus is described as new 
by Coker & Grant. ^ The authors base the genus on a single spe- 
cies, dichotoma n. sp., which differs from the members of Blasto- 
cladia strikingly in that its thallus is normally and regularly sep- 
tate. The species is compared with the four si)ecies of Blasto- 
cladia described by v. Minden in his treatment of the Blasto- 
cladiaceae in Kryptogamenflora der Mark Brandenburg,^ and a 
detailed description and figures are given. Unfortunately, several 
papers of importance in this connection have been overlooked. 

Butler ® and Barrett,* working independently, published almost 
simultaneously descriptions of two species which are clearly con- 
generic with that described by Coker & Grant. Butler called at- 
tention to the septate character of the thallus and founded the 
genus Allomyces to include his species which he named A, ar- 
buscula n. sp. Barrett, approaching the study of his species from 
the cytological point of view, studied material both in toto and in 
paraffin section, and was able to demonstrate that the septa are 
merely perforated pseudo septa comparable to those of the Lepto- 
mitaceae. He was content to widen the limits of the genus Blasto- 
cladia to include his species which he named B. strangulata n. sp. 
Four years later v. Minden ® incorporated the species in the genus 

1 Jour. Elisha Mitchell Sci. Soc. 37: 180-182. pi, 32. 1922. 

25: 601—606. 1912. 

3 On Allomych, a New Aquatic Fungus. Ann. Bot. 25: 1023. 1911. 

4 The Development of Blastocladia strangulata n. sp. Bot. Gaz. 54: 

353-371. 18-20. 1912. 

0 Beitrage zur Biologie und Systematik einheimischer submerser -Phy- 
comyceten. In R. Falck. Mykologische Untersuchungen und Berichte 214. 
1916. 
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Allomyces Butler as A. strangulata (Barrett) v. Minden. The 
genus including this species and that of Butler, and Blastocladia 
embracing the four species above mentioned, constitute the new 
order Blastocladineae in v. Minden’s revised classification. The 
two genera are very closely related. 

A critical examination of the description and figures published 
by Coker & Grant reveals no evident point of difference between 
their species and that of Barrett, and the writer considers them to 
be the same. The material in both cases was collected in the east- 
ern United States. 

II. Rheosporangium aphanjdermati m Edson 

Several years ago Edson® cited Aphanomyccs levis DeBary as 
the cause of a new seedling disease of sugar beets. Later he ' 
discovered that his fungus was in fact not that species, and, failing 
to find in the Saprolegniales a genus which would include it, he 
founded for its reception the new genus Rheosporangium. As a 
basis for his taxonomic study he used the classification of v. Min- 
den ^ in which the Pythiaceae are excluded from the Saprolegniales. 
Edson’s description of Rheosporangium and the drawings illus- 
trating it recalled at once to the writer’s mind the genus Ncmato- 
sporangium Schroet.’" of the Pythiaceae. This genus is equivalent 
to the subgenus Aphragmiuni of Pytliiiim as treated by Butler, “ 
and includes those species in which the sjxjrangium is filamentous 
in character. The members of the group are for the most part 
parasitic in algae. Butler describes P. gracile Schenk, as occurring 
in green algae and also as causing a serious disease of ginger 
{Zingiber officinale) in India. The fungus on ginger has been 
segregated under the new specific name, P. Biitleri, by Subra- 

0 Damping-off and Root-rot Parasites of Sugar Beets. Phytopathology 3 : 
76. 1913. 

" Seedling Diseases of Sugar Beets and their Relation to Root-rot and 
crown-rot. Jour. Agr. Res. 4: 165. 1915. 

8 Rheosporangium aphanidermatus. a New Genus and Species of Fungus 
Parasitic on Sugar Beets and Radishes. Jour. Agr. Res. 4: 291. 1915. 

Saprolegniineae. Kryptogamenflora der Mark Brandenburg 5: 504. 1912. 

10 Engler & Prantl. Die Xatiirlichen Pflanzenfainilien : 104. 1893. 

It An Account of the Genus Pythium and Some Chytridiaccae. Mem. 
Dep. Agr. India Bot. ser. i : 61. 1907. 



168 


Mycologia 


maniam,’^ who states that it also attacks tobacco and papaya. 
Finally, Carpenter has found the same organism in Hawaii caus- 
ing the Lahaina disease of sugar cane. Carpenter has compared 
his fungus with that of Subramaniam and with Rhcosporangium 
aphanidermatum Edson and finds them all to be one species. He 
applies the name Pythimn Buflcri Subramaniam. As the s]:)ecific 
name of Edson antedates that of Subramaniam the binomial 
Pythium aphanidermatum (Edson) comb. nov. is to be i^ref erred. 
If the genus N ematosporangium is recognized, which seems to the 
w’riter desirable, then the s|jecies should bear the name Nemato- 
sporangium aphanidermatum (Edson) comb. nov. 

In N ematosporangium the swarmspores are freed from a thin- 
walled vesicle or bladder which forms at the mouth of the spo- 
rangium. Edson designates this vesicle as the six)rangium, and 
introduces the new term “ pi esporangium '' to apply to the spo- 
rangium proi:)er. This terminology has little to recommend it, and 
if used in the closely related group, Phytophthora, would lead to 
confusion, since there, in a single sjjecies, the sporangium may free 
its swarmspores with or without the formation of a vesicle. The 
older term pros[X)rangium ’’ used by other authors in similar situ- 
ations should be preferred to “ presporangium '' in any case. 

III. The Pvtuium-Phytophthora Problem 

A critical reading of the papers which have appeared in recent 
years dealing with the various species of Pythium and Phyioph- 
thora must have raised in the minds of many students the ques- 
tion of the identity of these genera. The effort will here be made 
to review the salient features of the situation, and to present the 
evidence indicating that the two genera should be united. 

Pringsheim in founding the genus Pythium placed it in the 
Saprolegniaceae. DeBary recognized its affinities with his own 
genus Phytophthora, and classed both with the Peronosporaceae. 
The majority of the students of the Phycomycetes, including 

12 A Pyih-ium Disease of Ginger, Tobacco, and Papaya. Mem. Dep. Agr. 

India lo : 181-194. 1919. 

13 Morphological Studies of the Pythiuni-like Fungi Associated with Root- 

rot in Hawaii. Bull. Exp. Sta. Hawaiian ougar Planters’ Assoc. Bot. ser. 3; 
62. 1921. 
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Fischer, Butler, and v. Minden, have agreed with DeBary, while 
a few have returned to the older point of view of Pringsheim. 
Schroeter has elevated the subgenus N cmat os porangium of 
Pythium to generic rank, and makes this genus and Pythium the 
basis of a separate family of the Saprolegniales, the Pythiaceae, 
coordinate with the Saprolegniaceae and Leptomitaceae. He in- 
cludes Phytophthora in the Peronosporaceae, calling attention to 
the fact that it differs from the other genera of the family in 
developing its sporangia successively rather than simultaneously. 
He fails to give an adequate separation of the Pythiaceae and 
Peronosporaceae. Fischer treats Pythium and Phytophthora as 
closely related genera of the Peronosporaceae, and points out that 
they differ from the higher genera of the family not only in the 
successive development of their sporangia, but also in lacking a 
well-defined conidiophore. His basis lor the separation of Pyth- 
ium and Phytophthora is in the light of our ])resent knowledge 
insufficient. In general it can be said that these genera differ far 
more strikingly from the other genera of the Peronosporaceae than 
they do from each other. 

We are indebted chiefly to Butler for our knowledge of the 
genus Pythium. His monographic account of the genus is, in fact, 
the only general j^aper of importance in this field. His statements 
with reference to the basis for the separation of Pythium and 
Phytophthora may be said to be, therefore, the most authoritative 
which we have. He admits that the genera are very closely related, 
but says : 

“The genus Pythium is separated from all the rest (of the 
Peronosporaceae) by liberating its zoospores in an imperfectly 
differentiated state into a bladder at the mouth of the sporange, in 
which differentiation is completed. There are other minor differ- 
ences, such as aerial habitat and ])arasitism of the Peronosporaceae, 
the formation of haustoria correlative with the latter, etc. None 
of these differences are absolute.'* 

In other parts of the same paper he emphasizes the point that 
the delimitation of the zoospores begins in the sporangium and is 

3 4 Engler & Prantl. Dif XaUirliclien Pflanzcnfamilicn ii : 104. 1893. 

Rabenhorst, Kryptogamenflora von Deutschland etc. 4: 391. 1892, 

Mem. Dep. Agr. India Bot. ser. i: 1-158. />/. /-/o. 1907. 
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completed in the thin- walled vesicle at its mouth. For example, in 
describing the discharge of the sporangium as observed in Pythium 
rostratum he writes : 

‘‘ The flow resembled that of porridge forced through a hole, but 
with one difference. The granule directly opposite the opening 
was not always the first to escape. It was sometimes shoved aside 
by one to the right or left. From this I have been led to suppose 
that even at this stage the spore-origins are definitely formed and 
that, though fused into a mass in which individual spores can not 
be made out, yet each nucleus has obtained a hold on a certain mass 
of cytoplasm which passes out with that nucleus. Hence in pass- 
ing out, when the nucleus engages in the tube it draws its cytoplasm 
with it, whether this be directly in the center or to one side of the 
opening.” 

At another place he says : In the vesicle the final fashioning of 
the zoosjx)res occurs.’^ 

The formation of a thin-walled vesicle at the mouth of the spo- 
rangium is not restricted to Pythium. A similar structure has 
been described in Polyphagns, Mysocytinm, Lagcnidhim, Rhipid- 
ium, and other genera of the lower Phycomycetes, while Dastur 
and Rosenbaum state that it is sometimes formed in at least a 
part of the species of Phyfoplithora. It has been seen in Phytoph- 
thora cactornniy P. arc cue, and P. parasitica by Rosenbaum and 
hi P. parasitica by Dastur. The former writer says : “ Perhaps its 
evanescent nature explains why it had not been previously observed 
in some or in all the forms.” As is well known, the more usual 
type of swarmspore discharge in Phytophthora is that in which the 
spores escape directly from the mouth of the sporangium without 
the formation of the bladder. 

Butler in the paper referred to above describes somewhat imper- 
fectly under the name Pythium palmivorum a sjiecies which in its 
various characters may be said to be strikingly similar to Phytoph- 
thora. In a later contribution he discusses this species at con- 

17 On Phytophthora parasitica nov. spec., a New Disease of the Castor Oil 
Plant. Mem. Dep. Agr. India Bot. ser. 5: 177-231. 1913. 

Studies of the Genus Phytophthora. Jour. Agr. Res. 8: 252. 1917. 

The Bud-rot of Palms in India. Mem. Dep. Agr. India Bot. ser. 3; 
221-280. pi. j-5. 1910. 
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siderable length, and in the description of sporangial germination 
says : 

“ Four types of germination occur, which, though distinct enough 
in appearance, are all modifications of the one process. The most 
characteristic, though by no means the most common, is that which 
is practically universal in the genus PytJiium and which is the only 
absolute mark of distinction of this genus from Fhytophthora, In 
this case the apex of the papilla swells up into a thin gelatinous 
vesicle into which the protoplasm of the sporangium passes in a 
uniform granular mass. Within the vesicle it segments to form a 
number of zoospores, which develop cilia and move ever more 
vigorously in the confined space,* until the vesicle wall ruptures 
and the spores swim off in all directions. In some cultures pro- 
longed search was necessary to find instances of this type of 
germination ; in others it was quite common. On the whole it is 
less frequent in the cooler months of the year than that next to be 
described. 

“ This is simply an incomplete form of the last, in which the 
vesicle is either not formed at all, the apex of the papilla dissolv- 
ing, or if formed, ruptures almost immediately. Segmentation 
into zoospores occurs within the sporangium, and is complete or 
nearly complete before the papilla opens. As soon as an opening 
forms, the protoplasm streams out and breaks up at once into free 
swimming zoospores. Owing to the pressure of the mass within 
the sporangium it is not possible to distinguish the individual 
zoospores before escape, but it is evident that they must be fully 
formed before the rupture of the papilla, since they separate at 
once after escape, and also because as soon as pressure is reduced 
by the extrusion of part of the sporangial protoplasm, the re- 
mainder may segment while still inside and emerge as fully formed 
mature zoospores. This is the type of zoospore formation habitu- 
ally met in Phytophthora, and in several cases the palm parasite 
would have been taken for a Phytophthora had not prolonged 
search revealed an occasional instance of the first type of dis- 
charge. Intermediate types between the two are sometimes found. 
Thus in one case about three quarters of the protoplasm emerged 
in a mass surrounded by a vesicle, which then dissolved, and the 
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mass at once broke up into individual zoospores, as did the remain- 
ing one quarter still within the sporangium at the moment of rup- 
ture of the vesicle. Sometimes the vesicle is formed in the ordi- 
nary way, but the zoospores are almost mature when they leave 
the sporangium and the vesicle early dissolves to liberate them.” 

The third type of germination described is that in which zoo- 
spores failing to escape from the sporangium round off and germi- 
nate in situ. The fourth is that in which the unopened sporangium 
germinates by one to several germ tubes. 

The species seems to be an obligate parasite. Its mycelium is 
intercellular and bears haustoria. Definite conidiophores do not 
occur, the sporangia being borne on the ordinary hyphae. 

In a recent paper Sharpies and Lambourne state that Butler 
has reconsidered this fungus as Phytophthora pabnivora/^ They 
make no further comment on the change, and he apparently has 
not published under the new name. 

Though the transfer of the species to Phytophthora removes 
from Pythium the only species of the genus in which the zoospores 
have been described as escaping directly from the sporangium, it 
places in Phytophthora a species in which zoospore formation may 
take place in the manner described as typical of Pythium. The 
species furnishes, in other words, a form intermediate in its char- 
acters between the two recognized generic concepts, and leaves us 
without even a single “ absolute mark of distinction ” between 
them. 

The attempt to determine the exact points in sporangial dis- 
charge at which zoospore formation begins and ends, for use as a 
basis for segregation of the species of this general group into the 
two genera, Pythium and Phytophthora, seems at best an unsatis- 
factory procedure. Unless a more tangible taxonomic character 
can be found to serve for this separation it would be less confusing 
to merge the two genera into one. In fact, in the light of our 
present knowledge there seems to be no other course to pursue. 
In this connection it should be mentioned that Lafferty & Pethy- 
bridge in a recent pajier show that there is no longer a basis for 

20 Observations in Malaya on Bud-rot of Coconuts. Ann. Bot. 36: 55-70. 
ig22. 

21 Sci. Proc. Roy. Dublin Soc. 17: 29-43. pl - 1922. 
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the recognition of the genus Nozemia, several species having been 
found to possess both amphigynous and paragynous antheridia. 
In merging the genera Pythiian and Fhytophthora, the name 
Pythium would of necessity be retained for the group, since it is 
the older.-- 

The writer suggests that the family Pythiaceae, consisting of the 
forms now included in Pythium and Phytophthora, and their near- 
est relatives, Fythiocjcton and Pythiacystis;- ^ l)e incorporated in the 
Peronosporales as a family distinct from the Peronosporaceae. 
These forms differ from the Peronosporaceae (Plasmopara, Sclero- 
spora, PeroHospora, etc.) in their successive development of spo- 
rangia, the absence of well-defined conidiophores, their saprophytic 
tendencies, less typically deciduous sporangia, etc. 

Cornell University, 

Ithaca, X. V. 

-- It is not the writer's intention that this discussion be regarded as constitut- 
ing the actual merging of the two genera. 

Pytliiacystis should apparently he merged with Phytophthora. See Phy- 
topathology 7: 150 1Q17 and lo ; 397 . igjo 



PHOMA: A SAMPLE OF MYCOLOGICAL NO- 
MENCLATURE AND CLASSIFICATION ‘ 


C. L. Shear 

When asked by our non-botanical friends why we use jaw- 
breaking Latin names for plants instead of the common ones with 
which they are familiar and which seem to them much simpler and 
more appropriate, we are wont to explain in a very learned and 
impressive manner that the common names are local and lack pre- 
cision, the same vernacular name being applied to different plants 
in different places, and that they would not be understood by for- 
eigners or botanists in other localities. Latin, however, is the 
universal language of systematic biology, understood and used by 
botanists of all nations, and when a Latin binomial name is written 
every botanist in the world knows exactly what plant is referred 
to; but if you should refer to the plant by its common English 
name, you might not be understood by all English-speaking people, 
and probably not at all by foreigners. The natural inference of 
the innocent bystander might be that the name we use is the only 
Latin name applied to the particular plant, and that this name is 
not applied to any other plant. Most systematic botanists at least 
know, and all others should know, that the above statement regard- 
ing Latin names is not ii^ accordance with the facts, as most plants 
have several or many Latin binomial names, and at present there 
is no uniform usage throughout the botanical world either in 
the use or application of either generic or specific names. The 
condition in nomenclature and taxonomy is bad enough as it 
obtains among flowering plants which are conspicuous objects, 
long known and studied. When, however, one makes more than 
the most superficial study of the condition existing among the 
fungi, he finds that, in general, chaos rather than order and system 
prevails in the application and limitation of generic and specific 

1 Read before the Mycological Section of the Botanical Society of Amer- 
ica at the Boston Meeting, Dec. 28, 1922. 
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names. Among the higher and more conspicuous fungi this con- 
dition is naturally less striking than among the smaller organisms, 
which require careful microscopic study to determine their dis- 
tinctive morphological characters and relationships. 

As an example of the present rather general condition, let us 
trace briefly the nomenclatorial history of Phoma, a name so com- 
mon as to he familiar to the beginner in mycology. Examining 
the 22 volumco of Saccardo’s Sylloge fungorum, which only brings 
us down to 1913, we find 1722 so-called species of Phoma given. 
A consideral)le genus ! An “ omnium-gatherum ” would be a much 
more appropriate designation than “ genus for this heterogeneous 
mass of material. 

The genus Phoma was first described by Fries (1819) as fol- 
lows : “ Phoma. Diflfert thecarum indole & perithecii defectu a 
Sphaeria. Typus : Sph. pusfula P.” Being translated, I take this 
to mean that the genus Phoma differs from Sphaeria in the nature 
of the asci and in lacking perithecia, and that the type is Sphaeria 
pustula Pers. It would seem evident to any mycologist at present 
that this description alone was scarcely sufificient for the satisfac- 
tory identification of a fungus-genus. The same remark would 
apply, however, to some of the generic descriptions published at 
present. Before judging our distinguished predecessor too harshly 
we should consider the condition of mycology at that time and the 
prevailing lack of knowledge of the morphology of the smaller 
fungi, especially the pyrenomycetes, which then included not only 
the ascogenous forms with true peritheci^, but also practically all 
the imp)erfect, pycnial forms which were largely referred to the old 
genus Sphaeria. 

In order to understand the situation, we must remember that a 
totally different concept of the origin and development of the 
organic world obtained a century or two ago from that which is 
in vogue among biologists today. Species at that time were be- 
lieved to have been created directly by omnipotent edict and fash- 
ioned by the Creator according to particular ideals or models and 
were constant in character. You may recall that one of the ex- 
planations of the occurrence of fossil animals and plants given by 
some churchmen and philosophers was that they were the discarded 
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models from the Creator’s work shop. Botanists and zoologists 
were also influenced by these beliefs and this probably was Fries’s 
idea in specifying the type, as he (1835) said later, in speaking of 
a natural system, that it is really supernatural and that each divi- 
sion of such a system is the expression of an idea in a living form.^ 
Since he distinctly specifies that Sphaeria pustula Pers. is the type 
of the genus, it would seem rather natural that this plant, which 
had been fairly well described by Persdon and was correctly identi- 
fied and distributed later by Fries, should have been taken as the 
basis for the interpretation and application of his generic name. 
Fries himself apparently did attempt to refer to the genus only 
such species as his very limited knowledge of their microscopical 
characters led him to believe were congeneric with his type. 

In 1823 Fries again in his Systema mycologicum treated Phoma, 
modifying and enlarging the description somewhat and stating that 
neither perithecia nor asci were present, but including his original 
type, P. pustula, and also Sphaeria saligna Ehrh., both of which, 
notwithstanding his description, have good perithecia and asci. He 
also included several other species of pycnial forms. During the 
interval between 1819 and 1823 he had apparently retrogressed in 
his knowledge of the true character of the plant which he originally 
called Phoma, 

In 1825, in Systema orbis vegetabilis, he again discussed the 
genus, attributing to it essentially the same characters as before 
and placing it in his order Cytosporei, which he describes as having 
‘‘asci wanting or disappearing; or rather sporidia, sacks or cells, 
which may be depauj^erate asci, that is, thecae of authors.” Fries, 
as well as most other mycologists of that period, did not have a 
clear idea of true asci. Besides the true ascus the term was fre- 
quently applied to a multiseptate spore or to a spore containing 
vacuoles or oil globules. In 1828, in Elenchus fungorum. Fries 
added another species, P. hederac Desm., to the genus. Subse- 
quent authors such as Wallroth (1833), Berkeley (1836), Corda 
(1842), and Rabenhorst (1844) simply repeat in substance Fries*s 

- This is a free translation of a quotation from Fries, l.c. given in 
Sachs’ History of Botany, Eng. Trans., p. in, 1906. I have been unable 
to find the latter half of Sachs’ quotation in the book cited, but as no page 
is given it may have been overlooked. 



Shear: Phoma 


177 


description and refer to the genus, the species he originally used, 
P. pustula and P. saligna. Leveille (1845) referred to the genus 
a species which was probably what is now called Sphacropsis, 

In 1849 Fries, in Sunima vegetabilium Scanclinaviae, published 
his last account of the genus Phoma and says in italics at the end 
of the diagnosis, typically ascigerousT and includes four species, 
his original monotype, P, pustula, also P. saligna, P. populi, and 
P. hcdcrae. The last, however, a nonascogenous form, he says he 
does not consider a good Phoma, It is clear from this that in the 
interval l)etween 1825 and 1849 he had discovered that his original 
type as well as P. saligna, which he had already referred to the 
genus, contained good asci. Therefore, he corrected his previous 
descriptions and emphasized this character. 

Up to 1849 comparatively few species had been referred to the 
genus by Fries or other authors and these were in part true pyreno- 
mycetes with good perithecia and asci. There would seem to have 
been no justification, therefore, for applying the name to pycnial 
forms only. "J'he same year, however, Desmazieres, who was de- 
scribing numerous ‘‘ new species ’’ of fungi, decided that the Phoma 
of Fries needed emending. Possibly he had not seen Fries's latest 
statement regarding it. lie published a new description of the 
genus in which he states that it should be characterized as having 
membranaceous or corneous perithecia without asci, that is, true 
pycnia, according to present terminology, but with filiform basidia 
bearing terminal, minute, hyaline sporidia with two sporules. 
These were in reality only vesicles or oil globules. He further 
remarks that the form of the sporidia and the presence of two 
globose sporules is important and discusses the sup[)osed nature of 
these so-called sporules, which he says some authors have inter- 
preted as merely shadows. He also adds that Montague is correct 
in considering these fruiting bodies as false i)erithecia. 

It will be observed that the characters which Desmazieres as- 
cril)ed to Phoma are very different from those which had pre- 
viously been attributed to it by Fries and other myc<^logists. He 
says that mycologists should not be the slaves of ancient ideas, and 
that he desires, without disturbing the “ natural relations ” of the 
genus, to avoid the difficulties arising from the application of too 
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restricted characters, which continually shackle mycologists. He 
then proceeds to describe and refer to his ‘‘ emended ” genus 10 
species, all of which are pycnial forms, only two of which had been 
previously described, and none of which had ever before been re- 
ferred to the genus Phoma. It certainly requires a great stretch 
of the imagination to see any relation between Fries’s genus Phoma 
and that of Desmazieres. In reality Desmazieres simply applied 
the name Phoma to an entirely different group of fungi from that 
for which it was intended by Fries, and it is therefore no more or 
less than a homonym. If Desmazieres could behold the result of 
'his efforts to prevent the “ shackling ” of mycologists in the use 
and application of Phoma, it might perhaps exceed his fondest 
exjDectations. 

Referring to Saccardo’s compilation of the so-called species of 
Phoma, we find, as already stated, over 1,700, and they are still 
being multiplied rapidly. To refer a fungus to F^homa at present 
is little more than a confession of ignorance of the organism in 
hand or its relationship. It is about as scientific and satisfactory 
a method of classifying fungi as dumping miscellaneous letters 
into a waste-basket would be of filing correspondence. 

Following Desmazieres's example subsequent mycologists con- 
tinued to refer the great bulk of pycnial, and in some cases non- 
pycnial, forms having hyaline, nonseptate spores to this so-called 
genus. This proceeded until 1882, when Saccardo (1882) tried 
his hand at further “ emendation of the genus and described it 
as follows: Perithecia smooth, without a beak, subcutaneous not 
maculicolous [this is supposed to separate it from F^liyllosticfa\, 
spores without appendages. This, however, did not improve mat- 
ters much so far as restricting its application was concerned. 

The great number of so-called species of Phoma and the great 
diversity of their morphological characters and relationship finally 
so forcibly impressed some of the mycologists, who had made a 
little closer study of the microscopic characters of some of the 
plants, that they began to lop off from the great heterogeneous 
mass groups of species here and there, which were clearly distin- 
guished by some more or less conspicuous character. Thus. were 
segregated Macrophoma, Dendrophoma, Rhyncophoma, and many 
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other genera. No one, however, attempted to attack the problem 
in a systematic or scientific manner and the final result of this 
method, or lack of method rather, if pursued to its logical con- 
clusion, will be that finally the name Phoma will be left stranded 
with a lot of odds and ends of species listed in an appendix as 
“ imperfecte cognitae,” as is already the case with the old generic 
name Sphaeria. This sad fate, however, may perhaps be averted 
if mycologists can be led to apply some rational method to the 
treatment of nomenclature and taxonomy. 

The idea of anchoring generic and specific names by attaching 
them permanently to a particular species or individual to which 
they were first applied — that is, a nomenclatorial type — is gradually 
becoming recognized as a practical and consistent method of avoid- 
ing some of the serious difficulties into which past practices, such 
as we have just descri))ed, have led us. The earlier mycologists 
were so busy naming new species and genera that they did not 
usually take time to determine their characters in detail or with the 
accuracy which might have been attained with the imperfect micro- 
scoi:)es available, and even today descriptions are so far from per- 
fect that they can not safely be relied upon as the primary basis 
for fixing or applying names. 

It is most remarkable how prone we still are to confuse ideas or 
concepts with things. It seems necessary to get more firmly estab- 
lished in our minds the fact that genera and species of living 
organisms consist of material entities and not metaphysical con- 
cepts*, and that they are made up of individuals and groups of 
individuals, and also that our nomenclature and taxonomy must be 
based on these material things and not on incomplete or inaccurate 
descriptions of them. No descrip^tion, however detailed, can com- 
pletely dep:)ict a species or genus. The only way we can get any 
adequate idea of either is by thorough study and comparison of 
actual sp)ecimens or individuals (the more of them the better) of 
the organism described. 

In this connection it is very important to make clear what is 
evidently not so in the minds of some, and that is the difference 
between so-called biological and nomenclatorial typ)es. The bio- 
logical typ)e in its present conception seems to be a sort of emended 
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or modernized application of the old idea, which we have men- 
tioned regarding the supposed models followed in creation. The 
biological type of a genus would be the particular species of a 
genus, which embodies in itself all of the essential and fundamental 
characters of the genus — that is, an ideal species of which all other 
members of the group are clearly modified forms — whereas the 
nomenclatorial type is simply the species to which the original 
author first applied the name (or one of the species, where several 
were used) and which serves to fix the generic name in its particular 
application and usage. Consequently the nomenclatorial type of a 
genus may not be identical with its biological type (supposing that 
such a thing exists), but may hapi^en to be a species which is more 
or less atypical, but still can be recognized as belonging to a dis- 
tinct group of species to which the generic name is applied. The 
definite limitations of a genus can not and should not be fixed, as 
they must change more or less with advancing knowledge and with 
the various interpretations of monographers. 

The idea of applying the method of generic and specific tyi)es, 
as a means of securing greater stability and uniformity in the appli- 
cation of names, has been gradually receiving more and more atten- 
tion from systematic botanists, and when its advantages are thor- 
oughly understood will probably be adopted, as it has alreadv been 
by systematic zoologists. 

It has already apj^ealed to a few mycologists so strongly that 
they have attempted to put it in practice according to their own 
individual ideas of its application. As there is obviously more 
than one possibility in the selection of a tyi^ in all except mono- 
typic genera, it is very important that there should be a general 
agreement among mycologists as to the exact method to be pur- 
sued in determining the type in such cases, otherwise various and 
quite different results may be obtained by different workers and 
thus bring discredit to the method and fail to accomplish its pur- 
pose. This is aptly illustrated by the work of the late excellent 
mycologist, von Hohnel, in connection with this particular genus, 
Phoma. 

Von Hohnel ( 1918 ) in discussing this genus begins by stating 
correctly that Fries originally established it in 1819 (a fact, by the 
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way, not usually stated by recent mycologists, who are too fre- 
quently satisfied by referring to any place where the author used 
the name or his most readily available or best known work ) . He 
also correctly states that Fries specified the type as Sphaeria puS’ 
tula Fers, — Hypos pila pustula of recent authors. He says the 
standard of judging the genus, however, should be Fries’s account 
in his Systema in 1823, where Phoma saligna (Ehrh.) = Lzno- 
spora saligna of recent authors happens to be mentioned first in 
the list of species, though P. pustula is also included. This would 
result in the application of the name Phoma to a different genus 
of pyrenomycetes from that to which it would be applied if Fries’s 
original monotype were taken — i.c., the present Hypospila pustula. 

Von Hohnel does not so state, but the natural inference is that 
he took the type from Fries’s Systema (1823), because this was 
one of the various dates selected at Brussels as the starting point 
for the nomenclature of certain groups of fungi. Even accepting 
this date, there seems to be no good reason why he should not have 
taken Fries’s original type. Be this as it may, whichever species 
of Fries is taken as the type, there seems to be no way in which 
Fries’s name, Phoma, can be properly applied to any of the species 
referred to it today. 

The nonienclatorial tyjie of the genus Phoma of Fries should 
undoubtedly be Sphaeria pustula Pers., which he distinctly speci- 
fied as its type when he first established the genus. The tyjie of 
Phoma of DesmazitTes is an entirely different thing and the name 
as used by him is a homonym and untenable on account of its 
earlier use by Fries. 

It may seem to some that we are unduly disturbed over this 
question of nomenclature, and that its imjx^rtance in mycology is 
much overestimated. I admit that life histories, physiology, com- 
parative morphology, cytology, and various other phases of the 
subject are more interesting and of greater scientific importance. 
It can not be denied, however, that whatever branch of mycology 
one pursues, he is obliged to use names for the organisms he deals 
with, and, unless these names are applied with accuracy and uni- 
formity by the different workers, great confusion and misunder- 
standing results and the progress of science is impeded. 
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We have now reached the stage in the development of systematic 
mycology where it is going to be necessary to revise greatly and 
rearrange the genera and sj^ecies of fungi on the basis of a greater 
knowledge of their life histories, comparative morphology, and 
development. Whatever permanent success is attained must to 
a considerable extent depend upon the adoption of a satisfactory 
and generally approved and adopted method of fixing the applica- 
tion of the great mass of generic and specific names on a type 
basis. 

• Bureau of Plant Industry, 

Washington, D. C. 
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THE GENUS CHRYSOMYXA 

James R. \Ve/r 
(With Plate v) 

The genus Chrysomyxa was established by Unger in 1840 on 
C. ahietis (Wallr.) linger, an aiitoecious leptoform on Picca hav- 
ing only telia in its life cycle (LcptocJirysoniyxa of Winter). In 
this sense Arthur (1) restricted the genus and established Me- 
lampsoropsis (Schroet.) to include those species having all spore 
forms. Although the genus is usually interpreted as including 
both short and loiig cycle forms, it is here used in its restricted 
sense. It is interesting to note that the species having all spore 
forms have their pycnia and aecia also as far as known on Picea. 

Chrysomyxa Unger 
( )riginal description of the genus : 

Stroma mucose-granulosum inferius in floccos simplices vel 
ramosos, su])erius in utriculos asporos secedens parenchvmate plan- 
tarum vege’to innatum. 

The genus may be characterized as follows : 

Telia single, rarely united, arranged in short or elongated sori in 
one or more rows, ])rotruding in definite cylindric or tongue- 
shaped, lemon-yellow to orange-i'ed waxy masses, pulvinate; telio- 
spores produced in simple or branched columns of from 3-8 spores 
more or less united laterally, soon separating, oblong to cubic with 
smooth hyaline membrane, germinating as soon as mature with a 
typical proniycelium. Basidiospores round to ovoid. 

Chrysomyxa abietis (Wallr.) Unger, Beitr. Vergl. Path. 24. 

1840 

BlcH}wna ahietis Wallr. Allgem. Forst. u. Jagdzeitg. 65. 1834. 

Caeoma piccum Hartig in Sched. 

Uredo cpidermoidalis Hartig, Verhandl. Harz. Forstv. 61. 1864. 

Sphacria nazicularis Wallr. Tharandter Jahrbuch. 111. 1853. 
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Unger’s original description is as follows : 

Maculis elongatis, uni- v. hiserialibus, flavo-rubicundis, dein 
epidermide rupta cinctis. In foliis Pini abictis L. 

Redescription : 

Telia foliicolous usually appearing on conspicuous yellow spots, 
or without change of color in the leaf, waxy, linear-oblong, single 
‘or united, 0.5-12 mm. long, 0.3-0.5 mm. broad, 0.5 mm. high, 
orange-yellow to reddish-brown, ruptured epidermis not conspicu- 
ous ; teliospores catenulate in columns 50-100 long, cylindric- 
elongate, slightly enlarged above, orange-yellow 20.2-30 x 10-16 /i ; 
' wall colorless, 1 fx thick, smooth. 

On Pinaceae. 

Picca cxcclsa Link on im])()rted nursery stock from Denmark, 
at Louisville, Kentucky, May, 1907, Weir, Hartz Mts.. Saxony, 
and Hohenschwangau, Bavaria, 1909, Weir. Cither collections in 
the writer’s herbarium are from Austria, Switzerland, France, and 
Russia. 

Farlow (2) refers a collection on Abies cainidcttsis made in 
June, 1883, in Essex County, Massachusetts, to C, abictis, but with 
reservations owing to the immaturity of the material. 

CJirysomyxa 7ccirii Jackson, Phytopathology 7 : 353. 1917. 

Original description : 

O. Pycnia unknown, probably not formed. 

III. Telia foliicolous on yellowish s])ots, prominent, waxy in 
consistency, elongate-elliptic, 0.5-1. 5 mm. long, occasionally con- 
fluent, dull-orange to c»range-brown, ruptured epidermis conspicu- 
ous ; teliospores catenulate soon separating, oblong or fusiform, 
5-7 X 16-28 /X, truncate or attenuate at either end, abutted or over- 
lapping, sometimes only slightly so at one side ; wall colorless, thin, 
1 IX or less, smooth. 

On Pinaceae. 

Picca cvgclmauni Parry. Gold River, British Columbia, June 
10, 1911, £. W. D. Holway ; Priest River, Idaho, May, 1915, J. R. 
Weir, 68; Whitman National F'orest, Oregon, July 17, 1913, J. R. 
Weir, 271, type. 

The species has been collected abundantly at a few stations by 
the writer in Washington, Idaho, and Montana. It is chiefly dis- 
tinguished from C. abictis by its larger and more conspicuous telial 
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column with less tendency to branch, less elongated sori, and by 
its narrower and smaller spores. 

Since 1914 this interesting short cycle rust on Picca has been 
collected annually by the writer. In July and August, 1917, it 
was collected in abundance at Evaro, Montana, and near Victor, 
Montana, where a study was made on its life history. The rust 
occurs from practically sea level to the alpine zone, but is more 
abundant in the mountains (.>f Idaho and Montana. Trees of all 
age classes are attacked, but it is usually most common on young 
trees whose crowns are overtopped. The rust is chiefly confined 
to the lower branches of mature trees. This is in common with 
most foliicolous forest-tree rusts. The factors for germination 
and infection are apparently less favorable the higher the crown. 
On isolated and individual trees ranging in age from 5-10 years 
the rust is often so prevalent as to kill all the needles on the young 
shoots, sometimes causing complete defoliation the following 
spring. The shoots thus defoliated rarely die, but produce a new 
crop of needles the following year. Infection occurs in early 
spring. The overwintered teliospores were found germinating on 
the still attached needles in April and May. The sporidia are car- 
ried by the wind to the tender needles of the nev/ shoots, where 
they germinate and very rapidly cause infection. By the middle 
of May the infected needles become apparent by their yellowish 
banded appearance. The color is due to numerous particles of a 
yellow deposit in the mycelium which may be extracted in water 
to form a beautiful amber-colored licjuid. The seat of infection 
may be on any part of the needle. The yellowish infected areas 
alternating with the deep-green of the uninfected parts gives the 
needles a very consj)icuous appearance. The telial pustules, rang- 
ing in numl:)er from 1 to 5, are usually produced at the angles of 
the needles. By the last of June or July development is well 
advanced, but not comidete. The infected needles remain on the 
tree and in the spring the telial stroma completes its development, 
ruptures the epidermis longitudinally, and appears as a waxy yel- 
lowish-orange column flattened laterally. The teliosp<jres now 
germinate in situ and produce a 4-celled promycelium with sterig- 
mata from which a single sporidium is produced. The new 


13 



186 


Mycologia 


needles of the season are infected and the cycle is repeated. After 
sporulatiori the telial pustules dry up and the needles fall from 
the tree. 

Infections do not occur uniformly throughout a stand of spruce. 
Individuals here and there are infected year after year, while their 
nearest neighbors remain free from rust. Hartig (3) notes a 
similar condition in the case of C. abictis and attributes it to the 
backward growth of certain individuals at the time the sporidia 
are mature. There is no doubt, however, but that the rust occa- 
sionally adapts itself to a particular individual. Until 1918, when 
the tree was destroyed by fire, a young spruce about 15 years old, 
near the writer’s field camp in the Priest River Valley, was regu- 
larly infected every year since its discovery in 1914. The rust 
was not present on any other tree in the neighborhood. The spo- 
radic appearance of the rust on isolated trees makes it of little or 
no consequence as a disease to be combated. 

The nature of the telia of this rust was demonstrated by the 
following experiment. 

On June 12, 1917, the writer, assisted by E. E. Hubert, made 
hanging drop cultures in distilled water with fresh teliospores 
taken from newly ruptured pustules on Picea engelmanni. Within 
three days the teliospores had germinated, produced 4-celled pro- 
mycelia, and developed sporidia. These sporidia were fairly large, 
globoid, with cell contents of an orange-yellow color. The telio- 
spores were found to consist of a series of cells produced in sue- 
0 

cession toward the apex, usually of a characteristic, oblong, paral- 
lelogram or fusiform shape, and were arranged catenulate within 
the sorus. Using the germinating telia from the cultures, 2 inocu- 
lations under control were made on June 15, 1917, upon young 
needles of 2 seedlings of Picea engelmanni in the greenhouse. On 
July 30, 1917, yellow banded areas appeared upon a few of the 
needles of the inoculated plants. By the last of September of, the 
same year these infections developed sufficiently to distinguish the 
telial layer. Pycnia were not developed. This experiment demon- 
strates clearly the autoecious nature of this rust. 

Office of Investigations in Forest Pathology, 

Bureau of Plant Industry, 

Washington, D. C. 
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Explanation of Plate 17 

Material prepared by the writer and photographed with the assistance of 
A. S. Rhoads. 

Fig. 1. Telia of C. weirii on leaves of Picea engelmanni. 

Fig. 2. Teliospores of C. zveirii. X 53*2- 



NOTES AND BRIEF ARTICLES 


(I'nsigned notes are by the editor; 


iVIr. G. R. Bisbv, Professor of Plant Pathology at Manitoba 
Agricultural College, has returned to Winnij)eg after a year spent 
at the Imperial Bureau of Mycology, Kew, England, where he was 
associated with Dr. E. J. Butler. 


Interesting fungi cultivated by ants are illustrated and described 
in a popular way by Prof. \\\ M. Wheeler in one of his series of 
articles on “ Social Life Among the Insects.*’ published in The 
Scientific Monthly for December, 1922. 


Dr, Murrill was awarded a gold medal by the Holland Society 
of New York at its annual meeting at the Hotel Astor on March 6 
in recognition of his distinguished service in the science of My- 
cology. After the presentation, he gave an illustrated address on 
“ Fungi and Their Relation to Forestry in .America.” 


Trachysphacria fnicti(jcna is described by Tabor and Bunting in 
the January number of the Annals of Botany as a new genus and 
sj^ecies of the Peronosporineae, responsible for a disease of cocoa 
and coffee fruits in the Gold Coast Colony. Full descriptions, 
notes, and illustrations are given of the various stages of this inter- 
esting new fungus. 


An extensive, sj)lendidly illustrated paper on “ The Laccarias 
and Clitocybes of North Carolina,” by Coker and Beardslee, ap- 
peared in the Journal of the Elisha Mitchell Scientific Society for 
September, 1922. With this excellent paper before him, the stu- 
dent of the Carolina fungi need have little difficulty in recognizing 
at least the principal members of this large and difficult group. 
Four species are treated by the authors under Laccaria and twenty 
under Clitocybe. 
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Dr. G. R. Lyman, plant pathologist of the U. S. Department of 
Agriculture, has been appointed Dean of the College of Agriculture 
of West Virginia University, at Morgantown, where he will have 
supervision of the three divisions of agricultural work of that in- 
stitution, which include the resident instruction in the College of 
Agriculture, the work of the Agricultural Experiment Station, and 
that of the Extension Service. 


Officers for the western division of the American Phytopatho- 
logical Society, which met in Salt Lake City, were elected for the 
coming two years as follows : 

President, S. M. Zeller, Oregon Agr. College, Corvallis, Oregon ; 
vice-president, J. P. Bennett, Univ. of California, Berkeley, Cal.; 
secretary-treasurer, C. W. Hungeford, Univ. of Idaho, Moscow. 
Idaho; cmincilor, representing the Pacific Division. 1^'. D. ileald, 
Washington State C'ollege, Pullman, Wash. 


“ British Basidiomycetae,” a handbook of the larger British 
fungi by Carlton Rea, recently ai)peared from the Cambridge Uni- 
versity Press. It is a book of 800 pages of text, containing no 
illustrations, but with keys and carefully drawn descriptions of the 
2,546 species of fungi included in all groups from Clatlirus to 
Caloccra, Mr. Rea has long been active in mycology and is con- 
sidered the best authority in England on the so-called higher fungi, 
to which the gill-fungi, polypores, and puffballs belong. 


Weir reports in Phytopathology for April, 1923, a number of 
species of Polystictus which have been observed to attack the sap- 
wood or heartwood of living trees; among them P. abictinus, P, 
hiformis, P. cinnabar inns, P. floridanus, P. hirsutus, P. lacicns, 
P, pargamcuHs, P. pinsitus, and P, versicolor. Most of the spe- 
cies, according to Weir, are of little importance on living trees, 
and the same he holds to be true of P. cone Infer, in spite of recent 
statements to the contrary. 


Farmers’ Bulletin 1058, by E. C. Stakman, is a powerful argu- 
ment for the thorough eradication of all our common cultivated 
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barberry bushes as a protection against wheat rust. In 13 states 
its destruction is now required by law. The Japanese barberry, 
Berberis Thunbergii, which grows rapidly and does not harbor the 
rust, may be planted in the place of Berberis vulgaris. It is a 
small shrub, with entire leaves and with berries in ones or twos 
instead of in bunches. Our native barberry, Berberis canadensis, 
which is fortunately confined to only a few regions, is also dan- 
gerous to wheat and should be eradicated along with the Euroi^an 
species. 

Mrs. Flora W. Patterson retired from active service in the 
Bureau of Plant Industry at Washington on April 20, 1923, and 
Dr. C. L. Shear was designated to fill her position as mycologist in 
connection with the work of the Plant Disease Survey. Dr. Shear 
sailed for Europe on May 5 to attend the Pasteur Centennial Cele- 
bration, the International Agricultural Congress, and the Inter- 
national Phytopathological Conference. He also expects to pur- 
chase specimens of fungi for the mycological herbarium in Wash- 
ington, and to make a study of Phomopsis Pscudotsugae, both in 
the field and in herbaria. He will probably remain in Europe until 
the latter part of August, 

A bulletin by Ray Nelson on mosaic diseases, of great impor- 
tance and significance, appeared in March as Technical Bulletin 58 
of the Michigan Agricultural Experiment Station. The following 
statements appear in the author’s summary : 

“ Using modern cytological methods, protozoan killing and fixing 
solutions and protozoan stains, an intensive study has been made 
of bean mosaic, clover mosaic, tomato mosaic and potato leaf -roll. 
Definite protozoan organisms, located mainly in the sieve tubes and 
sieve parenchyma, have been demonstrated to be constantly associ- 
ated with these diseases. 

** The bean and clover organism is a biflagellate, elongated proto- 
zoan whose generic position is near Leptomonas. It apparently is 
a flagellate of new generic rank, since the location and attachment 
of the flagella differ from the structure in any known genus. • 

“ The organisms found in mosaic tomato plants apparently are 



Notes and Brief Articles 


191 


trypanosomes, or are closely related to this genus. They have 
been found only in the sieve tubes. Their size varies from 6 to 
30 microns in length and from 0.5 to 6 microns in width. 

** In the sieve tubes of potato leaf -roll plants, organisms have 
been found which more closely resemble trypanosomes than any 
other form. They are usually closely associated with the host-cell 
nucleus. These organisms are also variable in size, some indi- 
viduals being less than 1 micron wide and 12 long, while the longest 
one measured was 35 microns. * 

All of these organisms lie in a plane parallel to the long axis 
of the cell and have been demonstrated only in longitudinal sec- 
tions.” 


Mr. H. C. Beardslee wrote me from Perry, Ohio, on July 30» 
1922, and enclosed some okservations on two species of gill-fungi 
which will be interesting to mycologists: 

'' Agaricus distans grows here, and is at times quite abundant. 
I find it in a cool ravine near Cleveland, especially late in the fall. 
My plants in the young stage are brightly colored and are one of 
our most beautiful agarics. In this stage the color is exactly as 
Overholts gives it for his plants. The older plants were often 
duller, lacking the bright colors of the young plant entirely. My 
observations seem to indicate that the variety is not of much value. 

“ I have N. innbonatcsccns from this region also. I am inter- 
ested in one matter in regard to this that does not seem to have 
been commonly noted. I found at Asheville a plant which seems 
in some ways different. In general api)earance it was much like 
Peck’s species, but the color was not the same. It was more of 
an umber than a yellow. The spores were distinctly smaller and 
I found it invariably with a large sclerotid tuber. No one seems 
to mention any such tuber in our common species, and I am curious 
in regard to it. I am sending a photo which shows the marked 
appearance. I have never found N. umbonatescens Peck with any 
such tuber, and have seen no reference to such a character by any 
other collector. I am wondering if we have two distinct species.” 

He also enclosed a colored photograph of a sj^cies of Stropharia 
which he found only once at Asheville, North Carolina, the descrip- 
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tion of which he thought agreed fairly well with my 5. clcgans, 
except that it did not have a bulbous base. He was unable to get 
at his si^ecimen at the time, but his photograph appears to me to 
agree rather with Stropharia rugoso-annulata than with 5'. clcgans. 


Dr. H. D. House, State Botanist, has just completed a valuable 
index of 130 typewritten pages to the 32 notebooks of Dr. C. H. 
Peck, covering the period from 1868 to 1913, when Dr. Peck’s 
active botanical labors ceased. Three copies of this index were 
prepared, which are deposited for consultation at the State AIu- 
seum in Albany, at the Division of Mycological Collections in 
Washington, and in the Mycological Herbarium of the New York 
Botanical Garden. In the preface to his index, Dr. House makes 
the following interesting statements : 

“ Investigators in mycology who have had occasion to refer to 
Doctor Peck’s types or other collections have often commented 
upon the fact that his published descriptions and reports of species 
already published do not give the year of collection. This is ex- 
plained in large part by the fact that the species described were 
collected during the year for which the publication is the annual 
report. Very rarely does he report upon any collection except of 
the current year, the various monographs of course excepted. 
These monographs were largely if not wholly a compilation of his 
former reports and published species, without much reference to 
the considerable mass of undetermined material of those groups 
which were stored away in bundles. This is well illustrated by 
Kauffman’s critical study of Peck’s material of the genus Inocybc. 

“ In his notebooks. Doctor Peck described under tentative names 
a very large number of fungi which his critical judgment did not 
permit him to publish for one reason or another. Without doubt 
many of these are valid as well as unpublished species. .Since the 
notes were made almost without exception from fresh material 
they possess a considerable value to the later students of those 
groups. In addition, his notes upon many well known as well as 
little known species, made from fresh material and never published, 
may undoubtedly be of assistance to other investigators, • and 
largely for this reason has the present index to his notebooks been 
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compiled. Investigators working at Albany may have access to 
these notes. Those working at a distance may secure upon appli- 
cation a transcript of such items as are desired. However, unless 
the material to which the notes refer is quite ample, it is a rule of 
the N. Y. State Museum not to loan material, especially type 
specimens.” 


PhytopatJioloyy for January contains abstracts of paj^ers pre- 
sented at the recent meeting of the American Phytopathological 
Society at Boston. The growth reactions of certain fungi to their 
staling products, as investigated by C. Boyle, vary with the organ- 
ism and the medium used. In the case of Pusarium sp. and 
Botrytis cincrca, “ inliibition of germination is not caused by lack 
of nutrient material. The toxic effect is partly due to the pre.sence 
of thermolabile substances. Precipitation by alcohol deactivates 
some of the inhibiting factors. Filtration through collodion mem- 
brane is partly effective in restoring its gcrminative capacity to 
staled Richard’s solution, indicating that some of the toxic sub- 
stances present are colloidal in nature.” 

Foreign studies of white pine blister rust were made by Perley 
Spaulding during a |Xiriod of eight months s}>ent in Europe, where, 
except in Switzerland and Germany, Finns strohus occurs rather 
as an ornamental than a timber tree. “ The oldest P. strohus seen 
in an infected area were in Switzerland and ranged upwards to 
118 years in age. Trees of this species were seen in various coun- 
tries, ranging in age from 4 to 118 years, that were killed or being 
killed by the blister rust. There is not the slightest doubt that the 
largest and oldest trees can and will be killed by it.” “ Moir in 
1920 added Piniis koraicnsis to the known white pine hosts of 
Cronartimn ribicola, leaving but four species not known to be at- 
tacked. Since then P. strohiformis has been inoculated in the 
greenhouse and P. balfouriana has been doubtfully reported as 
infected in Europe. During the present studies P, albicaulis was 
found in England bearing pycnia and one aecium.” 

Sj^eaking of the introduction of the white pine blister rust into 
the Northwest, Dr. Haven Metcalf made the following statement : 
“ The oldest infected (1910) pine wood found at Vancouver, B. C., 
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indicates that Vancouver was the place first infected. Records are 
clear as to importation of Pinus strohns from Europe to Vancouver 
at this time. On the other hand, it is not impossible that there 
were independent introductions of the disease on Ribes as well as 
pine at other points, both in British Columbia and in Washington. 
Both hosts were introduced independently at many places before 
quarantines were in effect in either the United States or Canada, 
and it would be strange if some of these introductions were not 
diseased. The disease now extends north (on pines and Ribes) 
to the limits of Pinus monticola, east (on pines and Ribes) to 
beaton, B. C., and south (on Ribes) to within 25 miles of the 
Columbia River at the coast, thus occurring within a triangle of 
country 425, 320, and 315 miles on a side. The heaviest spread 
has been northward, due to climatic conditions and greater abun- 
dance of cultivated black currant in British Columbia. Serious 
local damage to Pinus mo,nticola has already occurred. This host 
appears to be somewhat more susceptible than P. sirobus, but aside 
from this fact the disease apparently behaves much as in the East.’' 

The Melanconis disease of the butternut, according to Dr. A. H. 
Graves, ‘‘ is characterized in its first stages by the appearance of 
dead limbs besprinkled with small black acervuli of the causal 
fungus, Melanconis juglandis (E. & E.) comb. nov. Occasionally 
the acervuliidevelop spore horns, but are usually rounded or wart- 
like, and in wet weather like drops of thick ink. This conidial 
stage has been known as Mclnnconium oblongum Berk. The asco- 
spore stage, which may appear late near these same pustules, has 
been known as Diaporthe juglandis E. & E., but by culture work 
this is now definitely proved to be the perfect stage of lifclan- 
conium oblongum Berk. Inoculation experiments, extending over 
a period of more than four years, have conclusively demonstrated 
that the fungus is a weak parasite. Entering usually through 
small twigs byway of a wound, the mycelium grows slowly down 
through the wood — faster if the tree is already weakened — to the 
main branch and finally to the trunk. Ordinarily the progress of 
the disease is so slow that the leaves fall one by one, not producing 
any striking wilting or blighting effects. In final stages affected 
trees have a marked stag-headed aspect. Diseased branches should 
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be pruned off promptly some distance below apparent infection and 
the wounds tarred over or painted. After the fungus has pene- 
trated the trunk no remedy is practicable.’' 

The camphor disease of Florida was partly cleared up by Mr. 
N. O. Howard, who attributed it primarily to a species of thrips, 
Cryptothrips floridcnsis. “ Certain camphor growers, however,'* 
according to M^. Howard, “ regard the thrips injury as merely in- 
cidental to the attacks of a fungus, the latter being the really de- 
structive organism. An undescribed species of Pestalozzia was 
found to be quite constantly associated with the thrips injury. 
Moreover, evidence was obtained indicating that the thrips is 
partly responsible for dissemination of the Pestalozzia spores. 
Inoculation experiments, however, conducted in the greenhouse 
upon camphor plants entirely free from thrips indicate that, under 
these conditions at least, this Pcstalozsia sp. is unable to attack the 
healthy tissue, but develops readily in dead portions of the host. 
It appears, then, that this fungus is a saprophyte or, at the most, a 
weak wound-parasite upon Cimiafnomiim camphora Nees & Eberm. 
and that control of the disease lies in the elimination of Crypto- 
thrips floridcnsis Watson.” 
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THREE NEW MYRIANGIACEOUS FUNGI 
FROM SOUTH AMERICA 

F. L. Stevens and Amy G. Weedon 
(With Plates 18-20) 

The fungi here described were found by the junior author in 
micrgtonie sections made for the study of other fungi on the leaves, 
and for which the si)ecimens were collected in British Guiana dur- 
ing the summer of 1922. Though the presence of these Myri- 
angiaceous fungi was not recognized until the microtome sections 
were examined, due to the superficial resemblance of them to the 
other fungi upon the leaves (in one case, Endodofhclla Tapirae; 
in the others, PhyUachora and Ecliidnodclla) , once it was known 
they were there, they could easily be distinguished under the hand 
lens, or even without it. Descriptions of the fungi follow, also a 
discussion of their taxonomic position. Specimens are deposited 
in the herbarium of the University of Illinois and the New York 
Botanical Garden. 

Myrianginella Stevens & Weedon, gen. nov. 

Myriangiaceous ; stroma developing within the host and erum- 
pent, producing a superficial, irregular excrescence with undiffer- 
entiated surface. Asci at different levels, separated by mycelial 
pseudoprosenchyma. Six)res muriform, hyaline. Distinguished 
from Myriangina by the superficial development of its ascoma. 

Myrianginella Tapirae Stevens & Weedon, sp. nov. 

Figs. I, 2, 6-9 

The fungus appears as small, reddish-brown excrescences, which 
vary in size from o.i to 0.25 mm. in diameter; the leaf being pale- 
yellow for a distance of 0.5 mm. surrounding them. The spots 
[Mycologia for July (15: 153-195) appeared July 20, 1923) 
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are visible from both sides of the leaf, and, as a rule, the fungus 
appears on both sides of the spot. The ascoma is undifferentiated 
on its surface, slightly mushroom-like, enlarging to a greater diam- 
eter after it emerges above the leaf surface; total diameter 327- 
374 /A. A double ascoma measures upward to 468 /a in depth ; a 
single ascoma 312 /a deep and often bears a basal clypeus which 
is from 31-78^11 in thickness. Asci ovate, 36-43 x 25-36 /a, scat- 
tered, heavy- walled, separated by pseudoprosenchyma, not by para- 
physes. Spores clavate-oblong, larger at one end, muriform, hav- 
ing several transverse septa, and at the broader end one or more 
vertical septa. Spores 18-22 ft long by 7 /a wide at their widest 
point, hyaline, thick-walled. 

On Tapira sp. British Guiana: Kartabo, 7-22-22, No. 525. 
The same specimen bears also Endodothclla Tapirae Stevens. 

The specimens were collected for the black dothideaceous Endo- 
dothella (Figs, i, 2), and it was at first thought that the red-t6pped 
fungi also on the leaf pertained to this fungus. It was only upon 
examination of microtome sections that the actual presence of two 
fungi was revealed. 

Usually the fungus api)ears on both sides of the leaf, forming 
a double ascoma, Fig. 7 ; when on only one side. Figs. 6, 8, it is a 
single ascoma. The portion of the stroma near the center of the 
leaf is usually sterile and is composed of very fine hyaline threads. 
The riper asci are always near the surface. As many as twenty- 
five have been seen in a single vertical section of a double ascoma. 
The youngest are found near the center of the leaf in double 
ascomata and near the base in single ascomata. The stroma is a 
very light brown toward the surface, but is not at all differentiated 
into a cortical layer. Deeper and at the center it consists of a 
thin, hyaline mycelium. Frequently in double ascomata there is 
a region midway between the two surfaces of the ascoma where 
the mycelium is quite dark, while in single ascomata a border of 
such dark mycelium may surround the ascoma on all sides and on 
the bottom, though not on the top, giving the whole structure much 
the general appearance of a cluster cup. Fig. 6. The epidermal 
cells, below the base of a single ascoma, are usually filled with 
these dark hyphae, forming a true clypeus, and a considerable 
cavity, up to 70 /a thick, may exist in the palisade tissue, between 
this clypeus and the dark basal layer of the ascoma, this space 
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being filled with the typical hyaline, thin mycelium of the ascoma. 
Fig. 6. The palisade cells in these regions are disorganized and 
filled with mycelium. Outside of the region bounded by the dark 
mycelium and extending for a considerable distance (70 /x) into 
the host is found the normal, fine, hyaline mycelium. 

Scattered throughout the ascoma are spherical, thick-walled 
asci, Fig. 9; mature ones at the surface, young ones below. When 
these asci art crushed a mass still resembling an ascus and bearing 
spores is expelled (Fig. 9). This measures from 67-70 by 17- 
28 fjLy and appears to have a definite wall of its own. When stained 
lightly with iodine the spores became straw-colored, the inner spore 
envelope dark brown, and the ascus pale yellow. 

It is probable that the double ascomata are formed by the rup- 
ture of the basal boundary of a single ascoma in the central portion 
of the leaf. This boundary, as has been mentioned above, is com- 
posed of dark brown mycelium which invades the leaf cells imme- 
diately surrounding the lower half of the ascoma. The boundary 
layer is often found broken, or in remnants, Fig. 6, and extending 
from it to the opposite side of the leaf can l)e seen the developing 
ascigerous stroma. The pressure of mycelial growth is presum- 
ably at the center of the base of the boundary layer, for it is here 
that the break occurs. The second ascoma thus to develop is at 
first covered with a heavy, brown clypeus composed of the epi- 
dermal cells filled with dark browm mycelium. When the second 
half of the double ascoma has develoj)ed, so as to emerge upon the 
opposite side of the leaf, the clypeus drops oflf. 

Kusanoopsis Stevens & Weedon, gen. nov. 

Myriangiaceous. Ascoma from an intramatricular mycelium, 
erumpent, cushion-shaped, attached by a central foot. Asci at 
different levels, outer layer not differentiated. Spores muriform, 
hyaline. 

In form of stroma this resembles Kusanoa, but differs from it 
in the absence of a differentiated cortex as well as essentially in 
spore structure. It also resembles DictyoncUa erysiphoides 
(Rehm.) v. Hohn.^ in the form of the ascoma. but differs from 

1 V. Hohnel, F., Fragmente zur Mykologie, 6. Sitzber. d. k. Akad. d. Wissen- 
schaft in Wien. Math.-nat. Kl. ii8: 369 Ab. I. 1909. 
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it in that our fungus has the asci in several, not one, layers, and 
still more essentially in several other characters. 

Kusanoopsis guianensis Stevens & Weedon, sp. nov. 

Figs. 3, 4, lo-is 

Spots 0.25-1 mm. in diameter, dull-ldack, surrounding leaf faint 
pink for a distance of i mm.; usually epiphyllous, occasionally 
hypophyllous. Ascoma superficial, resembling a mushroom, top 
lifted above leaf surface on a stalk which extends into the meso- 
phyll. Surface undiflFerentiated. Asci in upper four fifths of 
disk, lower fifth sterile, 4-spored, ovoid, 28 x 21-24 /x, thick-walled, 
hyaline. Spores hyaline, 18-22 x 7~8/x, muriform with usually 3 
transverse septa and 1, 2 or 3 longitudinal. 

On unknown dicotyledonous host. British Guiana, Coverden 
8-4-22, No. 818. 

The same specimen bears also Phyllaclwra No. 3. The speci- 
mens were collected for the Pliyllachora (Figs. 3, 4), which is 
relatively conspicuous, owing to its shining black clyi)eus. The 
myriangiaceous fungus is dull and is brownish rather than black 
and slightly smaller than the Pliyllachora, 

The ascoma is mushroom-shaped and has a foot in the center 
which extends above the leaf surface, so that the ascigerous portion 
is distinctly superficial, raised, free above the leaf, Figs. TO-14. 
The foot may extend merely into the mesophyll, Vig, ii, or in 
older specimens, in more or less disorganized manner, it may reach 
to the opposite skle of the leaf. Fig. 13. It varies in width from 
31-265 /X, and is composed of heavy, dark-brown, mycelial threads, 
which in the upper part run parallel and close. At the bottom of 
the foot the mycelial arrangement is more irregular, less parallel. 

The ascigerous stroma, that part supported above the leaf, is 
somewhat disc or cushion shaped, 202-561 /x in diameter, and from 
109-171 /X in thickness. It is of pseudoparenchynlatous structure, 
composed of hyaline, thin mycelium. The upper ,surf ace shows no 
indication of diflferentiation into a cortex, though there is differ- 
entiation of a basal layer of the ascoma, and the edges of the 
ascoma are composed of darker, thick- walled cells. Fig. 12. The 
upper portion of the ascoma bears numerous asci; the riper ones 
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being nearest the surface, the youngest lower down, while the 
lower fifth of the stroma is sterile. The apparent double-wall 
character of the asci mentioned for the last species is also seen 
here (Fig. 15). 

An esjiecially heavy, black mycelium is seen penetrating the 
palisade cells or mesophyll near the leaf surface at the right and 
left of the foot and under the shadow of the ascoma which is 
above the leaf, Figs. 12, 13. In some instances the epidermal cells 
are packed with. this black mycelium, Figs. 10, ii, constituting a 
true epidermal clypeus. Study of the ascomata of all ages makes 
it appear jjrobable that there is first a large stromatic development 
in the leaf, followed later by the emergence of the ascoma. Fig. ii. 
A fine, hyaline mycelium is seen wandering throughout the leaf at 
long distances from the original place of the infection. 

Myriangina miconiae Stevens & Weedon, sp. nov. 

Figs. 5, 16-18 

Spots ]~2 mm. in diameter or by coalescence 3-4 mm., gray to 
white, due to numerous microscopic ascomata. Spot visible from 
both sides of the leaf ; convex above, concave below. Fungus 
epiphyllous. Stromata erumpent, flat, 28-56 ja high, 74-193/1 
wide. Surface not differentiated. Asci usually in a single layer, 
though not always so, separated by a pseudoprosenchyma, few, 
small, oval, 21-32 x 18-21 /i, 2-3- or 4-sporecl, hyalifie, thick-walled. 
Spores 18 X 7/1, hyaline, slightly larger at one end; 3 transverse 
septa, one or more longitudinal septa; constricted at the middle 
septum. 

On Miconia sp. ind. British Guiana, Tumatumari, 7-11-1922, 
No. 174; Demerara-Essequibo R. R., 7-15-1922, No. 332. The 
same specimen bears a species of EcJiidnodclla. 

The spot viewed from above shows the cuticle wrinkled radially 
about it for a distance of 3-5 mm. due to the tension caused by 
the elevation. 

In all instances observed the Myriangina was associated with, or 
on a spot where EcJiidnodclla was or had previously been. In 
many instances the EcJiidnodclla was found free of the Myrian- 
gina, while in other cases the Myriangina was present in abundance 
with its ascomata, apparently on the surface of the EcJiidnodclla, 
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In other instances the spot bore many ascomata of the Myriangim 
with only traces of the Echidnodella. From our observation it 
appears that the Myriangina is necessarily associated with the 
Echidnodella, though our sections show that it is really parasitic 
on the leaf. Probably the lesions of the Echidnodella provide the 
conditions necessary to parasitism. It is probable also that the 
Myriangina breaking through the cuticle causes the Echidnodella 
to flake off, thus explaining the colonies in which this is nearly 
absent. 

The stroma of the Myriangina consists of two portions, the 
»ascigerous, flat disk and a slightly developed hypostroma. Both 
are composed of fine, hyaline mycelium. The hyix^stroma consists 
of a very slight stroniatic massing of mycelium between the pali- 
sade cells, Fig. i6, and of mycelium which wanders to some dis- 
tance (193 /a) between the cuticle and the epidermis and between 
the epidermal cells, also to a slight extent intercellularly into the 
mesophyll. Though the epidermal, palisade, and mesophyll cells 
that are surrounded by mycelium by their staining reactions give 
evidence of abnormality of disease, Fig. 16, the mycelium does not 
appear to enter the cells. In young ascomata the asci are few, 
i~4 in a .sectional view ; in older ascomata as many as eight were 
seen. Usually the asci are in a shigle layer at about the level of 
the normal epidermis, so that they appear to be resting on the 
palisade cells. Asci are also frequently seen above the level of 
the cuticle and are rarely found in the intramatricular hypostroma. 

This fungus, with the intramatricular stroma of undifferentiated 
surface, clearly belongs to the Protomyriangiaceae of Theissen and 
Sydow and to the Elsinoeae, where its muriform spores place it 
in the genus Myriangina, in which but one species M, mirabilis 
(P. Plenn.) v. Hohn. on Lauraccae is recorded, and that from 
Brazil. This sj^ecies (— Dictyomollisia albido-granulata Rehm.)^ 
differs from ours in many ways. 

These three fungi are of rather exceptional interest because of 
the problematic relationship of the Myriangiales to other fungi, 
as welj as to the comparative rarity of members of this order and 
consequent lack of information regarding it. In “ Die Naturlichen 

2 Theissen, F. Fungi riograndenses. Bot. Cent. Beihefte, 27 ; pt. 2. 406. 
1910. 
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Pflanzenfamilien ” of Engler and Prantl they are presented in 1896 
as Myriangiaceae, by Fisher, as an “ anhang ’’ to the Plectascineae, 
the group then consisting of but one genus, Myriangium Mont. & 
Berk, with but three species; this genus being based on the type 
species M, duriaei Mont. & Berk. The group was characterized 
by them essentially as with many Fruchtkdrper ” in a stroma, 
asci scattered, spores muriform. In 1917, in the Synoptische 
Tafeln,^ Theissen and Sydow recognize the order Myriangiales of 
Starback ^ and place in it 6 families containing 16 genera and some 
40 sj^ecies. Their characterization of the order is a little broader 
than that given above, in that the fungi are described as immersed 
or erumpent-superficial ; the stroma either colorless or dark, with 
or without a differentiated outer layer; and no limitation was 
placed on the spore septation. 

It is noteworthy that a great preponderance of the species then 
known are tropical, with very few from subtropical regions ; also 
that a large number of species are recorded from South America. 
In 1918 the same authors ’’ place the Myriangiales coordinate with 
the Dothideales and Pseudosphaeriales in the “ Dothidiineae.'" 

The three species that we describe are typically of the Myri- 
angiales, in that the asci are produced singly, scattered, and in a 
stroma. Theissen and Sydow ® divide the order into two sub- 
orders and numerous genera as follows : 

A. Fruchtkorper intramatrikal, ohne begrenzte Ausdehnung. 

Protomyriangieae Theiss. & Syd. 


(a) Stroma farblos plektenchymatisch, nach aussen 

nicht differenziert i. Elsinocae. 

(b) Stroma farblos plektenchymatisch, durch eine 

dunkle Klypeus-artige Deckschicht nach aussen 

abgegrenzt 2. Plectodiscelleae. 

B. Fruchtkdrper vorbrechend-frei, bestimmt geformt, 

allseitig ditTerenziert Eumyriangieae Theiss. 

(a) Stroma homogen, farblos sklerotial, aussen-nur 

von schwarzem hartem Schleim uberzogen ... 3. Myxomyriangiaceae. 

(b) Stroma nicht schleimig inkrustiert, mit difTeren- 

ziert'zelliger Aussenschicht. 


» Theissen, F. and Sydow, H., Synoptische Tafeln. Ann. Myc. 15: 433, 1917. 
* Starback, Bihang k. Sv. Vet. Akad. Handl., 25 III, 37, 1899. 

5 Theissen, F. and Sydow, H. Vorentwurfe zu den Pseudosphaeriales. Aim. 
Myc. 16: 6, 1918. 

« Theissen, F. & Sydow H., l.c. 
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I. Intertheziales Stroma zcllig. 

1. Schlauche mehrreihig 4. Myriangiaceac. 

2. Schlauche einreihig 5. Saccardiaceae. 

II. Intertheziales Stroma paraphysenartig 6. Dothioraceae. 


Our three* species agree in having muriform spores and in that 
they possess a more or less richly developed intramatricular stroma 
and mycelium, and that on the exposed outer surface there is no 
differentiated cortical layer. These latter characters lead us to 
place all three in the suborder Protomyriangiaceae Th. & Syd. and 
in the family Elsinoeae. 

, Theissen and Sydow in their key for separation of this order 
into suborders, and in their discussion of the characters of the 
families, lay particular emphasis on the statement that the Elsinoeae 
are devoid of a differentiated surface layer, while the Plectodiscel* 
leae have such. This distinction, so far as the Plectodiscelleae is 
concerned, is fully borne out by a study of the figures and descrip- 
tions of the two species of that group. The wording of their key 
also calls, in the Eumyriangieae, for an erumpent ascoma with 
differentiated surface. None of our three species is differentiated 
on the surface, while two of them only are erumpent, thus seem- 
ingly excluding all of them from this suborder. The only remain- 
ing family for consideration is the Elsinoeae, characterized by lack 
of surface differentiation, thus agreeing with all our forms, but 
also characterized by an innate ascoma. The application of this 
character would admit one of our species, specimen No. 174, but 
would exclude both of the others, v/hich arc distinctly erumpent- 
superficial. Thus, under the present systems of classification, two 
of these fungi are without adequate family. All three of our 
fungi agree so closely in spore characters, in having an indefinite, 
undifferentiated surface, in mycelial characters, and in having the 
asci at several levels, that it appears to us that they are genetically 
closely related, and that to place them in separate families or sub- 
orders would do violence to the natural relationships. If all are 
to be placed in one family, it must be in the Elsinoeae, with which 
family they are most clo.sely related in the general summation of 
their characters. To admit these fungi into the Elsinoeae, the 
description of the family must be emended to include erumiient 
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forms, making the distinctive character the undifferentiated sur- 
face. 

The asci in two of these si^ecies, viz., Myrianginella Tapirae and 
Kusanoopsis guiancnsis, show a peculiar structure, in that when 
the ascus wall is ruptured the ascospores issue, bound together as 
though still in an ascus. Figs. 9, 15. Whether the spores are still 
enveloped in a wall is not certain. If so, they present the rare 
condition among ascomycetes of an ascus with double walls. Per- 
haps the condition can be explained hy assuming that the epiplasm 
in the ascus is present in quantity, and that it is the epiplasm that 
holds the spores together, simulating an ascus in appearance. 
Study of the figures and descriptions given of other Alyriangiales, 
and study of other species, shows that this ascus character is quite 
common in this group, perhaps indeed it is characteristic of it. 
Miles,^ describing Myria}igiuin tnbcrculans, says: 

“ Each locule is lined with a thick, hyaline sheath, inside which occurs a 
single ascus. When the stroma is crushed and examined under the microscope, 
this sheath easily separates from the tissue of the stroma and remains about the 
ascus, giving the appearance of being merely a very thick ascus wall. If the 
sheath becomes ruptured, however, the ascus immediately expands, chiefly in a 
longitudinal direction, often to two or two and one half times its original 
length, becoming oblong, broadly spindleform, or ovate with blunt rounded ends, 
while the ruptured locule sheath collapses about its base. The ascus wall is 
quite thin as compared with this sheath.’^ 

]\Iillard presents, as figured by Fisher."' an ascus with similar 
appearance and refers to an “ innern Membranschicht.'' Asci 
with two walls are mentioned and figured by De Bary ® as occur- 
ring in Sphacria and Fleas pora. 

As stated above, the Alyriangiales have recently been grouped 
with the Dothideales. The genus Kusanoopsis, in the possession 
of the clyj^eus, shows distinct affiliation \yith Dothideales, as it 
does also in the dark stromatic border of the ascoma within the 
host tissue. The two other s])ecies show no distinctive dothidi- 
aceous characters, though they do not disagree w’ith some of the 
genera now included in the Dothidiales in stroma characters. 

7 Miles, L. E., A New Species of Myriangium on Pecan, Mycol. i6 : 77, 1922. 

8 Engler and Prantl, Die Natiirlichen Pflanzenfamilien i : pi. /. 320. 

»» Comparative Morphology and Biology of the Fungi. Mycetozoa and Bacteria, 
PP- 93. 95- Trans, by Garnsey, 1887. 
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EXPLANATION OF FIGURES 

Plate i8 

Fig. I. Photograph of a leaf showing both M yrianginella Tapirae and En- 
dodothella Tapirae X i. 

Fig. a. The two above named fungi enlarged are shown, but even at this 
enlargement are practically indistinguishable. 

Fig. 3. Photograph of a leaf showing Phyllachora and Kusanoopsis guianen^ 
sis. Leaf somewhat reduced. 

' Fig. 4. Photograph showing four stromata of Kusanoopsis, much enlarged. 

Fig. 5. A portion of the leaf enlarged showing colonies of Eckidnodella with 
Myriangina Miconiae, much enlarged. 

Plate 19 

Figs. 6-9. M yrianginella Tapirae 

Fig. 6. A single ascoma, with the opening hypophyllous, showing the exten- 
sion of the ascoma above the leaf, the asci, the lateral and basal border of dark 
mycelium, the basal clypeus, the space between this clypeus and the basal dark 
layer, also the diseased palisade cells and mycelium invading the host to con- 
siderable distance from the ascoma. 

Fig. 7. A double ascoma showing the extension above the leaf surface, the 
asci, the median region relatively devoid of asci and the irregular bordering of 
dark mycelium. 

Fig. 8. A large flat ascoma. 

Fig. 9. An ascus showing shape, heavy wall, and spores; also an ascus rup- 
tured showing two walls. 

Figs. 10-15. Kusanoopsis guiancnsis 

Fig. 10. A young ascoma, and its supporting stroma. 

Fig. II. Detail of ascigerous region shown in fig. 12, showing lack of surface 
cortex and the presence of basal and lateral differentiation. 

Plate 20 

Fig. 12. Ascoma arising from an epidermal clypeus. 

Fig. 13. Section of a stroma showing location of the asci, the foot extend- 
ing to opposite side of the leaf, and the intramatricular mycelium. 

Fig. 14. Diagram showing ascomata on leaf, clypeus, foot, and intramatric- 
ular mycelium. 

Fig. 15. Asci and spores; also two drawings showing the ascus wall rup- 
tured and the ascus-like body containing the spores emerging. 

Figs. 16-18. Myriangina Miconiae 

Fig. 16. Section of an ascoma showing it erumpent through the cuticle, the 
asci, mainly at one level but some between the host cells; the intercellular 
hypostroma and mycelium subcuticular and between the epidermal and other 
cells. 

Fig. 17. Three asci showing shape, thick wall and number of spores. 

Fig. 18. A spore showing shape, septation and constriction. 




New MYRiANGiACEors Fijncji 





THE SPECIES OF PORIA DESCRIBED BY 
SCHWEINITZ^ 


L. O. OvERHOLTS 
(With Plates 21-24) 

In his two major publications on American fungi Schweinitz 
described a total of twenty-two sjjecies of resupinate polypores 
referable to the genus Poria. Many of these were described under 
the generic name of Boletus and most of them were transferred to 
the genus Poria by Cooke. 

Of these twenty- two species described as new to North America, 
seventeen are represented b}' the type collections in the herbarium 
of Schweinitz. This herbarium came into the possession of the 
Philadelphia Academy of Natural Science on the death of Schwei- 
nitz in 1834 and is still preserved by that institution. The speci- 
mens were mounted in their present condition by Ezra Michener 
about 1855-57, and much of the material was divided at that time, 
the second part going into the Michener Collection which is pre- 
served in the Mycological Herbarium at Washington, D. C. Other 
specimens from the Schweinitz Herbarium are said to be preserved 
at Kew, at Harvard, at LJpsala, and in other herbaria. 

During the summer of 1921 I spent several days in study of 
the material at Philadelphia, and in February of this year revisited 
the collection. I have not studied the material in the Michener 
Collection, but it contains nothing that is not represented at Phila- 
delphia. 

The photographs of the type collections presented here are 
mostly enlarged to a uniform magnification of one and a half 
diameters, since this magnification w^as necessary to bring out the 
pores of the smallest pored forms. The micro-photographs are 
all made from free-hand sections and the lack of a uniform excel- 
lence in them is due to the fact that type material of this sort is 

1 Contribution from the Department of Botany, The Pennsylvania State Col- 
lege, No. 43. 
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too valuable for future reference to admit of its being depleted 
more than is absolutely necessary in an attempt to secure sections 
that can be photographed under the microscope. 

I desire to express my appreciation to the following individuals 
for courtesies extended and assistance rendered in the preparation 
of this paper: To Dr. F. D. Kern and the Pennsylvania State 
College for financial assistance in prosecuting the work; to Dr. 
W. G. Stone and Dr. F. VV. Pennell, of the Philadelphia Academy 
of Natural Science, for access to the Schweinitz Herbarium and 
for working facilities in making the studies here recorded ; to Mr. 
W. W. Diehl, of the Office of Mycological Collections at Wash- 
ington, on whom I have relied for my information as to the con- 
tents of the Michener Collection ; and to Miss Nell Horner, As- 
sistant Librarian at the Missouri Botanical Garden, for assistance 
in checking up references and looking up citations in publications 
not easily accessible to me. 

PoRiA CANDiDissiMA (Scliw.) Cooke, Grevillea 14 : 109. 1886 

Polyporus candidissimns Schw. Trans. Am. Phil. Soc. H. 4 : 159. 
1832. 

Original Description : P. effusus; membrana tenuissima, bombycina, sed 
tamen detrahenda. Ad Polystictus pertinere videtur, sed membrana detractabilis 
obstat. 

Rarior ad ligna putrida. Bethlehem. 

Notes: Only a meager remnant, scarcely one square centimeter, 
of the type of this species is preserved at Philadel])hia. Additional 
sj^ecimens are in tlie Michener Collection. It is a very thin arach- 
noid plant, pure white in color when fresh, and soft and flocculent 
to the touch. The pores are not well developed, but are scarcely 
more than discontinuous reticulations. Aside from the very thin 
and delicate fructification the plant has two microscopic characters 
that are unique and make it recognizable. These are nearly glo- 
bose, hyaline, cchinulate spores that measure 2.5 to 4/u. diameter, 
and the hyphae that occasionally are swollen on one side of a cross- 
wall to a diameter of 6 to 8 /x,. These hyphae are in part minutely 
incrusted with small crystals and have cross-walls and clamp con- 
nections. 

I have been familiar with this plant for some time and had kept 



Overholts: Poru Described by Schweinitz 209 


it in my herbarium since 1916 without a valid name. In preparing 
for publication my paper on the Peck Porias I found at x^lbany 
one or more collections of the same plant under the manuscript 
name P. merulioides Peck. I adopted this as a herbarium name, 
although later in referring to Romell’s Hymenomycetes of Lapland 
and to Egeland’s Norsk. Res. Poresv., in both of which was de- 
scribed what seemed to be my plant under the name P. hymeno- 
cystis Berk. & Br., with P. subtile as a synonym, I came to the 
conclusion that my plants should be referred to that species. P. 
hymcnocystis is antedated by the present Schweinitzian name. 
The original Ijrief description of P. subtile agrees in most respects 
and has been used by Bresadola for this plant, yet there are one 
or two discrepancies that make the use of this name more or less 
inadvisable. I feel, therefore, that the use of the name P. can- 
didissima is conservative practice and can not be criticized from 
any other standpoint. 

A study of the half dozen collections in my own herbarium has 
yielded the following additional data concerning the species: 

The remnants of the Schweinitzian plant (PI. 21, fig. i) repre- 
sent a thin form of the sj^ecies, which I can match very exactly in 
collections that contain also much thicker sjxicimens, up to 1.5 mm. 
(PI. 21, figs. 2-3). Most of this additional thickness is composed 
of additional tube lengths, and as the fungus frequently grows in 
very oblique situations the tubes may apjx^ar to be much longer 
(PI. 21, fig. 3). The color of fresh specimens is pure white, be- 
coming somewhat yellowish in the herbarium, but usually showing 
a thin white myceloid sterile margin. 



Figs. 1-5. i. Hyphae showing branching and clamp connection, from the 
type specimen of P. camiidissima ; 2. Hyphae from the type collection, showing 
inflated hyphae ; 3. Partially incrusted hypha ; 4. Basidium with spores as seen 
under the oil immersion lens; 5. Spores as seen under ordinary high power 
magnification. 

IS 
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Cystidia are absent from the hymenium (PI. 21, fig. 4) and the 
roughness of the spore wall is in some specimens only indistinctly 
visible with the high power of the microscope, but comes out well 
under the oil immersion lens. Vertical sections of the hymenium 
show that the trama is rather highly crystalline in composition 
(PI. 21, fig. 4), and the subiculum next the tubes shows rather 
heavily incrusted hyphae. No horizontal layer next the substratum 
is present, nor is there any other marked structural character in 
this region. 

In microscopic features the plant has great similarity to thin 
lacerate specimens of Porta radula, from which coniferous wood 
collections seem separable on the basis of habitat, while the spores 
are a constant diagnostic character. 

Redescription: Annual, thin, at first in suborbicular patches, 
flocculent or membranous, only a few centimeters in extent, up to 
I mm. thick, separable from the substratum, but fragile and easily 
tearing when fresh, with a well-develoj^ed, membranous, white 
mycelioid margin that may in part disappear; subiculum papery 
thin, white, inconspicuous; tubes unstratified, less than i mm. 
(usually less than 0.5 mm.) long, frequently in oblique situations 
and with the mouths gaping and becoming lacerate or even irpici- 
form in spots, pure white when fresh, usually yellowish on drying, 
averaging 3 to 4 per mm. or somewhat confluent and 2 per mm. ; 
the dissepiments thin and finely ciliate; spores subglobose or 
broadly ellip.soid, echinulate, hyaline, 2.5-4 /a; cystidia none; trama 
and subiculum fairly compact, the hyphae hyaline, somewhat 
branched, thin-walled, with rather inconspicuous cross-walls and 
clamps, diameter 2-3.5 /x, occasionally with a bulb-like enlargement 
next a cross- wall, those in the trama and in a layer of the subicu- 
lum next the tubes rather heavily incrusted. 

On bark or wood of deciduous or coniferous trees, recorded 
from Acer and from Tsuga. 

Specimens Examined: North Conway, N. H. (two collections) ; 
Catskill Mts., N. Y. (in Herb. N. Y. State Museum as P. tenellus 
B. & C.) ; New York (Herb. N. Y. State Mus., as P. meriilioides 
ined.) ; Angeles Forest, Calif, (two collections, Pomona College 
Herb. 1503, 1504) ; also specimen from Sweden, communicated by 
L. Romell. 
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PoRiA CARYAE (Schw.) Cookc, Grcvillea 14 : iii. 1886 
Polyporus caryae Schw. Trans. Am. Phil. Soc. II. 4 : 159. 1832. 

Original Description: P. junior tuberculoso-elevatus, interruptus, substantia 
spongiosa-tomentosa, margine sterili saepe tumido. Demum late effusa magis 
aequalibus et subindurescens, margine tunc tenuissimo, submembranaceo, candido, 
pracditus. Tubis brevibus, parietibus crassiusculis, poris minoribus subrotundis 
ct subflexuosis ; interdum regulariter eflfusis, interdum pulvinatim in tuberculas 
clevatis. Ex fuliginis cinerascit. Ad pedalem longitudinem sub trunco effusus. 

In jacente trunco Caryae albae Nazareth, longissime effusus polymorphus. 

Azotes: The types at Philadelphia consist of two specimens, one 
measuring 4 by 3.5 cm. (PI. 22, fig. i) and the other about 2.5 cm. 
square (PI. 21, fig, 6). Specimens from the type collection are 
also j)reserved in the Michener collection at Washington. The 
plants are entirely resupinate, the one with a narrow tomentose 
margin and the other with an indeterminate margin. The smaller 
specimen has a very irregular hymenium with elevated rounded 
tubercles, due, I think, mostly or entirely to irregularities of the 
substratum. The tubes are short and the mouths avellaneous to 
pinkish buff in color at present, though they probalily were white 
when fresh. Spores are present in abundance in both specimens 
and have a tendency to cohere in groups of twos and threes as in 
P. corticola. 

I have gone over my Poria material rather carefully in the hope 
of finding some collection referable to tliis species through which 
its characteristics might be more completely described, but to no 
avail. Murrill (Mycologia 13: 99. 1921) records it as having 

been found in Ohio by Morgan; in Ontario, Canada, on beech; 



Figs. 6-7. 6. Spores from the type specimen of P. caryae, showing their 

coherence; 7. Hyphae of P. caryae 

from Maine; and from Kansas. I have seen none of these speci- 
mens. Mr. Lloyd's published suggestion that it may be close to 
P. subadda Peck is without foundation. It appears to me to be 
closer to P. corticola than to any other species, yet the spores (text 
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fig. 6) seem not to be quite comparable. They are considerably 
narrower, inclined to be subcylindric and sometimes curved on one 
side, measuring 4.5 to 6 by 2.5 to 3 /a. Neither are the hyphae 
comparable (text fig. 7), not possessing the abundant and con- 
spicuous cross-walls of P. corticola, Cystidia are present in that 
species, but I find no trace of them here (PI. 22, figs. 2, 3). The 
following description is based entirely on the type material at 
Philadelphia. 

Redescription: Annual, rather widely effused, inseparable (?), 
at first with a narrow tomentose margin that may disappear; 
,subiculum thin but evident, white; tubes unstratified, 1-2 mm. long, 
the mouths now avellaneous to pinkish cinnamon though probably 
gray, white, or sordid when fresh, angular or subrounded, 3-4 per 
mm. ; dissepiments thin but entire ; spores oblong or short-cylin- 
dric, smooth, hyaline, 4.5-6 x 2.5-3 /a; cystidia none; hyphae flexu- 
ous, simple, no cross-walls or clamps, the walls vsometimes more 
or less scabrous, 2.5-4.5 /a diameter. 

On rotting wood of Carya alba, Nazareth, Pa. 

ClNERASCF.NS 

Boletus chicrasccus Schw. Naturforsch. Ges. Leipzig Schrift. 1 : 

99. 1822. 

Original Description: B. P. membranacea separabilis subtus fusca subhirta 
expansa confluens, margine involute poris majusculis obliquis cinereis. 

Rarus ad latera truncorum. Papyraseus, a ligno separabilis; margine sterili, 
involute, orbiculato confluens. 

No si^ecimens are preserved under this name either in the 
Schweinitz herbarium or in the Michener collection. 

PoRiA ciNEREA (Schw.) Cooke, Grevillea 14 : iii. 1886 
Polyporus cinereus Schw. Trans. Am. Phil. Soc. II. 4 : 159. 1832. 

Original Description: P. longissime effusus, angustatus, albomarginatus ct 
efflguratus, margine tenui subiimbriato nec tamen byssino. Tubis obliquis 
brevioribus, poris angustis, subflexuosis. Longitudine 4-6 unciali, 0.5-1 un- 
cial i latitudine. Totus unicolor, eleganter cinereus. 

Passim Bethlehem ad ramos emollitos. Liriod. et Jugl. 

No specimens exist either in the Schweinitz herbarium at Phila- 
delphia or in the Michener collection at Washington. 
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Croceus 

Boletus croceus Schw. Naturforsch. Ges. Leipzig Schrift. 1 : 96. 

1822. 

Schweinitz later referred (Trans. Am. Phil. Soc. 4 : 158. 1832) 

this species to Poria nitida. No t3'pes are preserved at Philadel- 
phia and none are in the Michener collection. 

Poria decolorans (Schw.) Cooke, Grevillea 14 : 113. t886 

Polyporus decolorans Schw. Trans. Am. Phil. Soc. II. 4 : 159. 

1832. 

Original Description: P. minutis 3-4 lin. diametro, sed longe lateque con- 
fluens, non effusus, sed quasi totaliter affixus, margine inflexo, libero, mem- 
branaceo. Primum mollusculus, albus, decolorans ac sordide brunneus devenit. 
Poris magnis subflexuosis, e forma orbiculari in flexuosam conduit. Tefier- 
rimus. 

Rarior bethlehem in cortice dejecto. 

Notes: The t\'i)e material of this species preserved at Phila- 
delphia is very meager, scarcely covering one square centimeter of 
area, and I did not secure a photograph of it. I am informed that 
the co-tyi)e specimen in the Michener collection is also quite un- 
satisfactory. Not much aside from microscopic characters can he 
added to the original description. The macroscopic features seem 
to be the white color of the fresh hynienium, becoming darker on 
drying. The microscopic characters include globose hyaline spores 
of a diameter of 4 to 5 (text fig. 9) and nearly simple hyphae 
with very occasional cross-walls but no clamps, and large in size, 
running to 5 to 6 /a diameter (text tig. 8) ; also heavily incrusted 
projecting cystidia, best develojied in the bottom of the tubes and 
except on very careful examination likely to be passed by as irregu- 
lar crustals (text fig. 9; PI. 22, fig. 4). Their diameter is 7 to 
10 /X. 



Figs. 8-9. 8. Hyphae from the type collection of P. decolorans; 9. Portion 

of hymenium of P. decolorans, showing spores and the incrusted projecting 
cystidia. 
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Lloyd has stated that the plant seems to be close to P. sangnino- 
Icnta A. & S., but I do not judge it to belong to the bright-colored 
series, unless possibly it be related to P, rixosa Karst., which, 
however, has different spores. 

The fungus was growing on a piece of bark and from an exam- 
ination I am unable to state whether it belongs to a hardwood or 
an acerous host. 

Redcscription: Annual, effused in elongated confluent patches, 
inseparable; subiculum membranous, distinct though thin, pallid; 
tubes unstratified, very short, white and soft when fresh (fide 
Schweinitz), discoloring to dirty brown on drying, the mouths 
angular, thin-walled, entire, averaging 4-5 per millimeter; spores 
globose, smooth, hyaline, 4-5 /x.; cystidia present, heavily incrusted, 
some imbedded and some projecting somewhat, diameter y-io fi; 
hyphae flexuous, with a staining content, somewhat branched, with 
occasional cross- walls but no clamps, 5-'6 /a diameter. 

On fallen wood. Bethlehem, Pa. Xot otherwise known. 

PoRiA FAVESCENS (Schw.) Cooke, Grevillea 14 : 113. 1S8O 

Polypoms favcscois Schw, Trans. Am. Phil. Soc. II. 4 : 158. 

1832. 

Original Description : P. resupinato-effusus .ad pedalem longitudinem, crassus, 
margine tenui subalbido, determinatim elevato ambitii. Poris latiusculis, hexa- 
gonis; tubis longissimis, pallidis. 

Non absimili.s P. mcgalosporo, Pers. Myc. Eur. 105, differt colore. 

Bethlehem rarius in ramis. Favum refert. 

Notes: This j^lant has all the external characteristics of the 
effused, large-pored tyi^ of Trametes scpiiim, as can be seen by 
a comparison of the two photographs here presented (PI. 22, figs. 
5, 6). The microscopic characters, including spores, size of 
basidia, and hyphal characters, arc exactly as in T. sepium, the 
spores measuring 8 to 9 by 2 to 3/1. (text fig. ii). They were 
found both free and on basidia. No conspicuous cystidia are in 
the hymenium (Pi. 22, fig. 7), but an occasional sharp-pointed 
paraphy sis-like body may be found. The basidia are quite large, 
measuring 6 to 7.5 /x. in diameter. The hyphae are long and flexu- 
ous, without cross- walls or clamps, rarely branched, and measure 
2 to 4.5 /X, in diameter (text fig. 10). 
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It is of interest to note that T. sepium was not described until 
1847, while Schweinitz’s name antedates this by fifteen years. 



Fi(;s. lo-ii. 10. Hyi)haf fn>ni the type specimens of P. favcsccitx ; it. Basidia 
and spores from the types of P. favcsccns. 

Consequently the priority rule would give preference to the 
Schweinitzian name, if strictly adhered to. Whether it is wise to 
attempt to displace old-established names may well be doubted. 

Poria txtkrna (Schw.) Cooke, Grevillea 14 : ioq. t886 
Polyporus intennts Schw. Trans. Am. Phil. Soc. II. 4 : 159. 1832. 

Original Description : P. longitudinaliter penetrans in cavitatibus trunci 
putridi varie flexuosus ad 3-4 iincias, primo molliusculis, crassus marginc demum 
inflexo, Tnbis saepc obiiiiuis longioribiis. Poris flexuosis minutis. Color totus 
allms, nisi statu sicco subpallescit. 

Betidehem passim intermri parte truncorum obvius. 

Xo Specimens of this sj)ccies are i)reserved either in the Schw^i- 
nitz herbarium or in the Michener collection. 

Poria jrc.LANniNA (Schw.) Cooke, Grevillea 14 : no. 1886 

Boletus jiKflandinus Schw. Xaturforsch. Ges. Leipzig Schrift. 1 : 

99. 1822. 

Original Description : B. P. durissima immersa compressa difformis, margine 
sterili involute spadiceo-cinerea, poris minutis. 

In duris truncis Juglandi.s nigrae et Platani rarior, fissuris ligni immersus 
margine involuto, ita ut fere pilcum efheiat. Pori oblitiui, primo obtutu cinerei, 
demum subspadicei, nitentes. 

Notes: The type of this sjiecies is preserved only at Philadelphia 
and is a small immature specimen that evidently grew on the verti- 
cal face of its substratum. Hence the tubes are nearly vertical 
and very poorly developed. In cross-sections of the tubes the 
hynienium is only partially develojied. No spores were seen on 
basidia, but a few broadly ellipsoid or globose ones were found 
free floating in the preparations. A few scattered setae are pres- 
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ent, however, though they are quite rare. Never more than one 
showed up in any tube section and many tubes showed none at all. 
They are of the type of those of Fomcs igniarins, being dark col- 
ored, rather thick and short, and tapering to a rather conical point 
(PI. 23, fig. i). 

The context is brown in color and the plant is hard and firm, 
with a grayish hymenium. Undoubtedly it represents a resupinate 
condition of some Fomcs, but the material is too fragmentary for 
further reference, and too fragmentary to be photographed. 

Lilacinus ' 

Boletus lilacinus Schw. Naturforsch. Ges. Leipzig Schrift. 1 : 100. 

1822. 

Original Description : B. P. minor, poris aut cupules magnis flexuosis super- 
ficialibus tomento tenui concolori innatis. 

Haud rarus in putridis lignis autumno. Unciam longus, totus lilacinus cum 
proximo medium locum tenet inter Porias et Pezizus. 

No specimens of this si)ecies are preserved either at Philadelphia 
or at Washington. 

PoRiA NiGROPURPUREA (Schw.) Cooke, Grevillea 14 : no. 1886 

Boletus nigropurpureus Schw. Naturforsch. Ges. Leipzig Schrift. 

1 : 99. 1822. 

Original Description : B. P. coriaceae effusa durissima, margine inflexuo 
sterili albescente, poris minutis flexuosis atropurpurascentibus. 

Sub truncis Quercus rarior, ulna saepe major. Ligneus fere, late effusus. 

Notes: The typ^s are all preserved at Philadelphia and include 
about 2 square centimeters of fimgous growth (PI. 23, fig. 2) 
fairly well preserved. The general api^earance of the plant is of 
the resupinate condition of P. adustiis, 01 following the clue of 
“ atropurpurascentibus ’’ in Schweinitz’s description it might be 
more similar to P. dichrous, a species which even in well-develoj^ed 
specimens is sometimes confused with P. adustiis and P. fmnosus. 
The color of the hymenium is now deep mouse gray, and the pores 
are quite small, averaging 5 to 7 i^er millimeter, with entire dis- 
sepiments. The spores are quite different from those of any of 
the species named above. They are cylindric (text fig. 12). and 
measure $ to 7 by 2 to 2.5 fi, and are plainly to be seen attached 
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to basidia. There are no cystidia in the hymenium (PL 23, figs. 
3, 4) . The hyphae have inconspicuous cross-walls and clamps and 
measure 3 to 4.5 /t diameter (text fig. 12). They are rather thick- 
walled, but the wall is so colorless that this point is not easily made 
out, though it can readily be seen in the very compact tissue com- 
posing the trama as seen in cross-sections of the hymenium. 



Fk;, 12. Hyphae and spores from the type specimen of P. nigropurpurca. 


The types of this species were collected in North Carolina, but 
Schweinitz recorded it (Syn. N. Am. Fung. No. ^39) also as 
occurring not infrequently in Pennsylvania. 1 have seen nothing 
which I could refer to this species. 

Rcdcscription: Annual, apparently sejjarable, without sterile 
margin ; subiculum thin but conspicuous, white, contrasting rather 
strongly with the dark hymenium; tubes about i mm. long, the 
mouths smoke-colored or deep mouse gray, minute, averaging 5-7 
ptr millimeter, the dissepiments rather thin but entire; spores 
short-cylindric, hyaline, smooth, 5-7 x 2-2.5 /x; cystidia none; 
basidia 4-6 p. diameter; hv])hae flexuous, hyaline or nearly so 
though in sections of the trama with a brownish coloration, occa- 
sionally branched, with scattered cross- walls and inconspicuous 
clamps, diameter 3-4.5 ft. 

On trunks of Qucrcus. North Carolina, and reported by 
Schweinitz as occurring also in Pennsylvania. 

Poria papyracea (Schw.) Cooke, Grevillea 14 : iii. 1886 

Boletus papyraccus Schw. Naturforsch. Gcs. Leipzig Schrift. 1 : 

99. 1822. 

Original Description: B. P. membranacea tenuissima sicca adnata Candida, 
poris maximis obliquis pallidis. 

Praesertim incolit Vites emortuas. Membrana omino refert Racodium papy- 
raccum. Marginc sterilis ; in longitudinem expansus. 

Notes: The tyi^es at Philadelphia cover about three fourths of 
the upper surface of a bit of wood 5 by 2 cm., and show the fungus 



218 


Mycologia 


to be a thin white soft species (PI. 23, fig. 5) comparable to most 
collections referred to P. vaporaria in American herbaria. A 
narrow white villous margin surrounds the growing edge of the 
fungus. The fungus seems to be separable from the substratum, 
and consists of very short pores on an extremely thin white subicu- 
lum. Sections of the hymenium show an abundance of cylindric 
hyaline echinulate spores (text fig. 15). Wall markings of this 
type constitute a character • rarely seen in Porias and yet more 
rarely found in Basidiomycctcs with elongate spores, outside of 
the genus Clavaria. Failure to find these spores on basidia has 
led to the suspicion that they may not belong to the species in 
question. The hymenium shows basidia-like organs (text fig. 14), 
but none that are spore-bearing, although sterigmata are present 
on some, and the general relation and orientation of the spores to 



Figs. 13-15. 13. Hyphae of P. papynicca : 14. Large basidia-like organs in 

the hymenium; 15. Two spores as seen along the hymenium and in proximity to 
the basidia. 

the basidia is suggestive that some of them are attached (PI. 23, 
fig. 6). The hymenium is so irregular and collapsed that the 
point is very difficult to substantiate. When I first observed the 
spores I recorded in my notes that the markings api)eare(l to be 
arranged in longitudinal lines, but as 1 view them now, after a 
year and a half in glycerine, I fail to substantiate the point and 
they now appear to'be more in the nature of very fine spines, so 
that the spores might perhaps best be described as spinulose. 
However, their large size (14 to 18^ long) and spinulose wall 
make it seem plausible that they are not basidiospores and might 
well be the spores of a Clavaria or other fungus, scattered over 
the hymenial surface. Cystidia were not found. As seen in verti- 
cal sections much crystalline matter is present in the subiculum 
next the substratum. 

The species is somewhat similar in general appearance to P. 



Overholts: Poria Described by Schweinitz 219 

candidissimQf but the pores are larger and I have found no micro- 
scopic evidence of their similarity. I have specimens of a Poria 
collected on Thuja occidentalis in New York by Dr. H. D. House 
that have exactly the type of basidiospore represented here, yet 
microscopically the two are so different that I hesitate to refer the 
New York collection to this species.* 

Redcscription: Annual, thin, white, soft, not widely effused, the 
margin narrow, white, and villose; subiculum extremely thin, 
white ; tubes less than 0.5 mm. long, the mouths white, cinnamon- 
buff in dried specimens, subcircular to angular, averaging 2 per 
millimeter; the dissepiments rather thin, entire; spores (?) not 
seen on basidia, cylindric, hyaline, spinulose, J4-1S x 5-A/4; cys- 
tidia none ; basidia 8-10 /x diameter ; hyphae straight, mostly simple, 
no cross-walls or clamps, diameter 3-4.5 /x. 

On dead Jltis. Carolina. Not otherwise known to the writer. 

Poria pulcjiella (Schw.) Cooke, Crevillea 14 : 113. 1886 

Polyporus pulchcllus Schw. Trans. Am. Phil. Soc. II. 4 : 158. 
1832. 

Origitial Description ’ P. resupinato-effusus, super ficie inaecjuali, subplicata, 
rugosa, ambitu deterniinatus ; rnargine undulato tiiniido, substerili. Poris mi- 
niitis, regalaribus, aiiguslatis, tubis subobliquis in rugis superficici. T(>tus fungus 
flavescens, durus, siccus, uncialis. 

Rarior Bethlehem, olini Xanthus mihi ; cortice increseit. 

R^otes: The type collection at Philadelphia is in good condition 
and specimens are also j)reservcd in the Michener collection. It 
is one of the few Schweinitzian species that has been correctly 
interpreted by subsetiuent niycok)gists, though the autonomy of the 
species as distinct from related things has lieen questioned. Dr. 
Murrill ^ includes it as a synonym for P. jncdulla-paais ( Jacq.) 
Pers., and that interpretation makes the species a most variable 
one. 

♦ Since this paper has been in press Dr. J. K. Weir has reported tPhytopath. 
13: 187, 19J3) P. papyracca on Chamaccyparis thyoidcs from Virginia, and on 
Thuja from Wisconsin and from' Michigan, describing for it spores as here 
recorded. It seems quite likely that the New York specimens referred to above 
belong here, and possibly the substratum for the type of P. papyracca was 7 huja 
or may be Juniperus rather than litis. A dead branrh of juniper v\ i>anicular 
might^easily be passed up as Viiis. 

3 Mycologia 12 : 48. 1920. 
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The tyi^es are in excellent condition (PI 23, fig. 7) and ample 
enough to show the characters quite well. Microscopically, ob- 
long-ellipsoid, smooth, hyaline spores measuring 5 to 6 by 3 to 4/4. 
are present (text fig. 17). No cystidia or sterile I'odies of any 
sort are present in the hymenium (PI. 23, figs. 8, 9). The basidia 
are broadly clavate, measuring 5 to 7 /x in diameter. The hyphae 
are considerably branched and show no cross- walls or clamps. 
Their diameter is 2 to 3 /x (text fig. 16). 



Figs. 16-17. Hyphae from the type of P. pulchclla ; 17. Basidia and spores. 

These are all characters that apply to the small-pored form of 
typical P, mediilla-panis, except that the hyphae there are 2/i in 
diameter or less and the plant is hard, and white in color. Yet 
the two are so closely related that the one grades insensibly into 
the other, and P. pulchclla in turn grades over into a yet softer 
pliable plant in which the hyphae are practically or entirely un- 
branched and of considerably larger diameter, so that the whole 
plant approaches P, subacida Peck quite closely. 

The following brief diagnosis is meant to apply to the t\q)e of 
plant represented in the Schweinitz herbarium. Its relationships 
with P. utcdulla-pams will be considered in a later pai)er. 

Rcdcscriptioii: Annual or persisting, broadly effused, separable, 
i~5 mm. thick, leathery or tough when fresh; subiculum very thin, 
floccose, white; tubes 1-1.5 mm. long each season, the mouths 
cream-color to light tan, circular or subcircular, averaging 5-6 \ytv 
millimeter; spores oblong-ellipsoid, thin- walled, hyaline, smooth, 
5-6 X 3-4 jjL ; cystidia none ; basidia broadly clavate, 5-7 /x diameter ; 
hyphae long and flexuous, considerably branched, no cross-walls 
or clamps, diameter 2-3.5 fi. 

On dead wood of deciduous trees. Frequent in eastern United 
States. 
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PORIA RHODODENDRI (Schw.) Cookc, Grevillea 14 : 113. 1886 

Polyporus rhododcndri Schw. Trans. Am. Phil. See. IT. 4 : 158. 
1832. 

Original Description: P. longitudinaliter effusus, angustatus. Primum ob- 
servatur membrana papyracea, detractabilis, albescens aut pallescens, in cujus 
centre pori pauci panim elevati, lati, occurnmt. Demum poris his, tota super- 
ficie obsita est, membrana tantum non in ambitu ubi sublifera et subinflexa. 
Poris tandem in tubos angulatos, margine fimbriates, 2-3 lineas altos, ex pallide 
fuscescentes, elevatis. Totus fungus 1-3 uncias longus, 14 unc. latus, affinis P, 
contiguo. 

Notes: The tyjie collection at Philadelphia consists of a single 
slab of decorticated wood on which is effused a sporophore 4 cm. 
long by 6 mm. t)road (PI. 22^ fig. 8). Another sfjecinien is in the 
Michener collection at Washington. Lloyd has recorded the ob- 
servation (letter Xo. 50, note 436, 1913) that this specimen is 
“ surely not what Schweinitz descril^ed.’’ I find no evidence to 
bear out this statement, since there is little in the original descrip- 
tion that is contradicted by the sj)ecimen. The phrase in the de- 
scription, “ affinis P, coutiguoj' is contradicted by the words “ al- 
!)escens aut pallescens,” .since P, contigua is a brown species. 

I'he species seems undoubtedly to be the same as Trametes 
septum, as is borne out l)y the following facts. The subiculum is 
thin and incons])icuous, but white in color and separable from the 
substratum, bearing tubes 1 to 1.5 mm. long, the mouths of which 
are angular, and 0,5-1 mm. in diameter (PI. 22, fig. 8). The dis- 
sepiments are thin and somewhat fimbriate. Sections of the hy- 
menium yielded no spores and no basidia. The hyphae (text fig. 
18) are of two general tyi:>es: {a) large, simple, hyaline, unstain- 
ing filaments which show no cross-walls or clamps and have a 



Fig. 18. Hyphae from the type .specimens of P. rhododcndri, 

diameter of 3 to 5 ft; (&) small, considerably branched, heavy- 
staining hyphae on which no cross-walls or clamps are visible and 
of which the diameter is about 2 /i. 
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These characters are exactly those of T. sepium, and so I take 
Lloyd’s opinion that the fungus as now preserved is that species, 
and without better evidence than seems available I conclude that 
this specimen is the type from which the description was originally 
drawn. 

The species was originally described as occurring on fallen 
Rhododendron trunks at Salem, N. C. 

PoRiA SASSAFRAS (Schw.) Cooke, Grevillea 14 : 109. 1886 

Polyporus sassafras Schw. Trans. Am. Phil. Soc. II. 4 : 158. 

1832. 

Original Description: P. substantia molliuscula, fibula; subiculo vix in 
margine conspicuo; tubis in centro satis eloiigatis, crassiusculis. Poris minutis, 
regulariter rotundis. Longitudinaliter in ligno ac cortice effnsus (colore pal- 
lide lutescente) ad 1-2 uncias. 

Passim in lignis carie fere consumptis Sassafras, Bethl. 

Notes: There is some discrepancy between the description and 
the specimens preserved at Philadelphia. For example, the term 
“ crassiusculis ’’ can not be applied to the dissepiments nor the 
term minutis ” to the pores. 



Figs. 19-20. 19. Hyphae from the type specimens of P. sassafras, showing 

abundant branching ; 20. Spores of the same. 

The plant is thin and not widely effused, covering only 4 or 5 
square centimeters of wood area (PI. 24, fig. i). No si)ecimens 
are preserved in the Michener collection. One si)ecimen at Phila- 
delphia has a broadly sterile margin, but the subiculum is not con- 
spicuous, though white in color. The color of the hymenium is 
now close to straw color or yellowish white. I did not succeed 
in getting sections of the hymenium suitable for photographing. 
The spores are broadly ellipsoid, hyaline, and measure 5 to 6 by 
4 to 4.5/4 (text fig. 20). There are no cystidia. Some hyphae 
are greatly branched as in P. pulchella and lack cross-walls or 
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clamps. Some are narrow and rigid with a diameter of 1.5 to 
2.5 while others are broader, measuring up to 4/4, (text fig. 19). 

Redescription: Annual, probably separable, soft and watery 
when fresh, at first with a broad sterile border that may disappear 
with age ; subiculum thin, white ; tubes unstratified, 1-2 mm. long, 
their mouths white when fresh, becoming yellowish on drying, 
rounded to slightly angular, entire, averaging 4 to 5 per millimeter ; 
six)res ovoid to broadly ellipsoid, hyaline, 5-6 x 4-4.5 /a; cystidia 
none ; hyphac hyaline, much branched, no cross-walls or clamps, 
diameter 1.5-4 /x. 

On decaying sassafras wood. l»ethlehem, Pa. 

Poria spissa (Schw.) Cooke, Grevillea 14 : no. 1886 

Polyporns spissus Schw. in Fries’ FJenchus Fungorum 1: in. 
1828. 

Original Description : Durissimus, immersus, difformis, cinereospadiceus, 
margine brevissinio inflexo, poris obliquis minutissimis. 

Xotes: The descri])ti(ni and the specimens at Philadelphia do 
not well accord, although the plants change much on drying, and 
it may be that the description was made from the dried plants as 
Lloyd suggests. Put '' durissimus ” is not a good descriptive term 
to apply to even the dried plants and the color is not “ spadiceus.” 
Fries noted that the description agreed entirely with that of P. 
jughnidifia, but the types of the tw(j have not the remotest resem- 
blance. 

The tyjKi at IMiiladelphia is an admirable little specimen with an 
apricot buff coloration on the younger parts of the dried specimen, 
while the hymenium is hazel to carob brown. The tubes have a 
resinous apjiearance, but have developed no hymenium. No speci- 
mens are preserved in the ]\Iichener collection. 



Fig. :?i. Hyphae from the type of P. spissa, one showing the incrusting 

crystals. 

The entire array of characters presented l)y the plant is that 
shown by P. lactifica Peck, and the name takes precedence over 
that given by Peck. Murrill has already come to about the same 
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conclusion, citing in addition four other names coupled with Amer- 
ican plants, as synonyms, all antedated by Schweinitz’s name. The 
description previously given of P, laciifica in my writings must 
suffice for the present time. 

Pori A superficialts (Schw.) Cooke, Grevillea 14 : 113. 1886 

Boletus super ficialis Schw. Naturforsch. Ges. Leipzig Schrift. 1 : 

99. 1822. 

Original Description : B. P. tenuis sicca ferrugineo-cinerascens, poris super- 
ficialibus latiusculis prominulis sublaceratis subconfluentibus. 

In Prune silbatica emortua, longe lateque repens. Pori tubis fere nullis, nec 
margine distincti. 

Notes: This is a brown species, but, as often shown in related 
forms, the hymenium has become grayish with age — so much so 
that at first glance it imj)ressed me as belonging to the white group, 
the color being smoke-gray to hair-brown. A sterile, seta-bearing 
margin surrounds on two sides the excellent little tyi:)e specimen 
at Philadelphia (PI. 24, fig. 2). Specimens are also preserved in 
the Michener collection at Washington. The subiculum is brown 
and thin. The tubes are about i mm. long, brown within, the 
mouths angular, variable in size, measuring 1 to 3 per millimeter. 
Setae are rather abundant in the tubes (PI. 24, fig. 3), but 1 found 
no basidia developed in my sections. The setae are strongly pro- 
jecting and measure 9 to 12 /a in diameter. 


Fig. 22. Single hypha from the type specimen of P. super ficialis. 

The lack of spores makes it a little questionable as to the plant's 
relationships. Schweinitz gives P>ies’ comment as . . vix con- 
junxisset cum P. viticola. . . Berkeley reported it as the same 
as P. nigropurpurcus, but it is not that plant, having much larger 
pores and a distinct brown coloration. Lloyd was inclined to 
accept Fries’ idea, with which I agree. It has the larger pores of 
P. viticola rather than of P, ferrugiuosa, the distinction between 
the two species being otherwise best made on the spore characters, 
and those are lacking in the Schweinitz plant. The fact that it 
was reported as occurring on Prunits suggests that it might be 
Pomes fulvus, but the characters are not tho.se of that sj)ecies. 
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When sections of the hymenium from the type specimens of 
P. st 4 perficialis and P. viticola are compared microscopically, there 
is no distinction between them fPl. 24, figs. 3, 6). The former 
antedates the latter by some six years, and if these are not ante- 
dated by a prior name, P. superficialis should be given preference. 
Quite probably, however, P. contigua Pers. is the same plant, and 
it has been more recently named both in Euroj)e and in America. 

Pori A TENUIS (Schw.) Cooke, Grevillea 14 : 114. 1886 

Polyporus tenuis Schw, Trans. Am. Phil. Soc. II. 4 : 159. 1832. 

Original Description : P. longe longitudinaliter effusus, membranam sistens 
tenueni subdetrahendam albo-pallentem aeqiiabilem niargine substerili albidori. 
Poris majusculisS subflexuosis. parum excavatis pallidis. 

Ad fibrosam internarn corticem Castaneorum. Bethl. 

Notes: The tyjie material at Philadelphia shows well the char- 
acters of the ])kint. Specimens are also to be found in the Mich- 
ener collection. The fructifications have a length of 3 cm. and a 
width of 1.5 cm. (J^I. 24, fig. 4). The s^iecies belongs to the 
white group and shows a l)roadly sterile, white, compactly tomentose 
margin and a very thin white subiculum. The color of the hy- 
menium is now cartridge buff or jiinkish buff. Spore and hyphal 
characters are as in P. medulla- pauis (text figs. 23-24). 





Fir.s. J3-24, jj. Large and small hyphae from the type specimen of P. tenuis; 

24. Spores of the same. 

The fungus is certainly a close relative of the above-named 
species and probably should take its place in the synonymy of 
either that plant or of F. pulcUcUa. I was unable to secure sec- 
tions suitable for photographing. 

Redescription: .\nnual. effused in elongated patches, separable, 
with a broad sterile tomentose margin; subiculum very thin, incon- 
spicuous, white ; tubes unstratified, 0.5 mm. long, the mouths white, 
becoming cartridge buff or pinkish buff in herbarium specimens, 

i6 
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angular or subrounded, averaging 4 per millimeter ; spores ellipsoid 
or oblong-ellipsoid, smooth, hyaline, 4. 5-5.5 x 3-4 fi ; cystidia none ; 
basidia broadly clavate, 6/x diameter; hyphae mostly rigid, much 
branched, no cross- walls or clamps, diameter i. 5-2.5 /x, a few some- 
w’hat larger and more flexuous, up to 3.5 diam. 

On decorticated wood of Castanca. Bethlehem, Pa. 

PoRiA TULiPiFERA (Schw.) Saccardo, Syll. Fung. 6: 312. 1888 

Irpex HiUpifcrus Schw. Naturforsch. Ges. Leipzig Schrift. 1 : 99. 

1822. 

Original Description : B. P. maxime efFusa margine involuto tenui albida, 
poris maximis acutis prominulis asperis irregularibus. 

Frequens ad truncos emortuos Liriodendri, ad viginti pedes et amplius, saepe 
arbores integras circumdans, alias orbiculatus confluens, albus, demum pallidus. 
Pori interdum in formam Sistotrematis porrestic. 

No tyi^es of this sj^ecies are preserved either at Philadelphia or 
at Washington. As generally interpreted it is a common plant, 
formerly referred to Irpcx, but a true jx^lypore, often pileate, and 
now more generally included in Polyporus, 

PoRiA viTELLiNA (Scliw.) Cooke, Grevillca 14 : no. 1886 

Boletus vitclliniis Schw. Naturforsch. Ges. Leipzig Schrift. 1 : 100. 

1822. 

Original Description : B. P. subexpansa molliuscula, margine byssino, poris 
magnis elevatis opacioribus. 

Rarus fungus in fissuris lignorum, maxine putridorum, nidulat. Color pul- 
cherrime vitcllinus, post exsiccationem remanet. Pori molles. 

Notes: The type si^ecimens at Philadelphia show very poor ma- 
terial. Others are preserved at Washington. It is apj^arently a 
soft yellow species, and the types evidently grew on a vertical sub- 
stratum. The hymenium is develoi)ed only on a small part of the 
soft extensive subiculum. The former is now orange cinnamon 
or tawny in color, while the subiculum is cinnamon-buff. The 
present colors would point to fresh i)lants having somewhat more 
red or orange fti them rather than egg yellow. The tubes are 
quite fragile, with mouths averaging 2 to 3 per millimeter. Abun- 
dant spores are in the hymenium, but I am of the opinion that 
they are either chlamydospores or else are foreign to the plant, 
and they were not found on basidia. They are globose, smooth, 
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and measure 4 to 6 /jt in diameter (text fig. 26). Crushed prepara- 
tions of the subiculum show an anomalous condition of a few 
well-developed somewhat branched hyphae, 4 to 4.5 ^ in diameter, 
with very well-formed clamps and cross- walls (text fig. 25). 
There are present also some very fine hyphae i to 2 /a in diameter 
that probably belong to another organism. I was unable to secure 
sections suitable for photographing. 


Ficis. 25-26. 25. Hyphae from the type .specimens of Poria vitcUina, show- 

ing clamp connections ; 26. Spores found on the hymenium, but not attached 
to basidia. 

I have a similar plant on coniferous wood that I would like to 
refer here, but a study of the substratum of the tyj^e collection 
shows that it is unquestionably a hardwood. My plants agree 
otherwise almost exactly, but the six)res are oblong-ellipsoid or 
slightly reniform and ai)iculate at one end, and measure 5 to 6 by 
3 h) 3.5 p. Hut the different substratum and the lack of basidio- 
spores ill Schweinitz’s tyiie make such a reference undesirable at 
present. 

Rccicscription: Annual, effused, soft, bright colored, consisting 
of a well-formed soft subiculum on part of whose surface tubes 
are developed; subiculum egg yellow or becoming cinnamon buff 
on drying; tubes less than i mm. long, oblique, the mouths egg 
yellow (fide Schweinitz), becoming orange cinnamon or tawny in 
herbarium s^jecimens, averaging 2 to 3 per millimeter; s|X)res ( ?) 
globose, smooth, probably bright colored in mass but hyaline under 
the microscoiie, 4-6^ diameter; cystidia none; hyphae not to be 
easily differentiated in the type specimens. 

On rotten hardwood. Carolina. 

Poria viticola (Schw.) Cooke, Grevillea 14 : 114. 1886 

Poly poms viticola Schw. in Fries, Elenchus Fung. 1 : 115. 1828. 

Original Description : Effusus, innatus, glaber, fuscus, poris difformibus, sub- 
angulati.s, acutis, glabris. 

Ad Vitis sarmenta. Salerno in Penn. Amer. foed. 

Notes: This is a w’ell-known sjiecies, but has passed under a 
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variety of names, of which Poria contigua is the oldest. How- 
ever, no uniformity exists among European mycologists as to the 
status of P. contigua. The types of P. contigtia Pers. have been 
studied by Romell, but he reports them as sterile, stating, more- 
over, that P. contigua (Pers.) Fr. is a different (really three 
different) plants. 

The Schweinitzian types arc well preserved at Philadelphia and 
s])ecimens are also in the Michener collection at Washington. The 
main fructification measures 3.5 by 1.3 cm., and is seated on a 
slab of decorticated hardwood, said by Schweinitz to be iritis 
(PI. 24, fig. 5). The subiculum is a thin brown membrane on 
which are seated tubes 1 to 2 mm. long and surrounded by a 
narrow brown rather consj)icuous velutinate margin. The hy- 
menium is close to Dresden brown with finely velutinate surface, 
while the pores are angular to sinuous and average i to 2 per 
millimeter. The hymenium is in excellent fruiting condition with 
abundant spores both free and on basidia that are short-cylindric, 
hyaline, and measure 5 to 0 by 2/x (text fig. 2;^). Setae are 
abundant and tai:)er to a long lance-like point, projecting 30 to 45 /x 
beyond the basidia (PI. 24, figs. 6. 7). 


Figs. 27-28. 27. ispores from the tj^pe of Poria viticola; 28. Hypha from the 

type of P. viticola. 

Murrill has given a very good description of this si)ecies (.N. 
.A.m. Flora 9 : 4. 1908), except that the spore record is erroneous, 

and I measure the setae as somewhat larger than 6 to 7 /x diameter. 
It is by no means confined to Vitis, but grows on a great variety 
of dicotyledonous hosts. ^ 

The species grades over into Tranvetes tenuis Karst., a plant 
widely distributed in the United States and usually found in re- 
supinate condition, but sometimes pileate. I hardly see how it 
will be possible to keep these two species separate. T. tenuis 
includes longer-tubed and narrower-pored forms than typical P. 
viticola, yet I have one collection from a coniferous host in Colo- 
rado that has some specimens that agree exactly with a large-pored 
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Missouri collection on Vitis, while other specimens show longer 
and narrower tubes characteristic of T. tennis. Professor Romell, 
of Sweden, also sends me both of these forms under one her- 
barium name. T. setosus Weir is a somewhat intermediate con- 
dition between the two, though referable, if there is a sjiecific 
distinction here, to T. tenuis. 

While both P. contigua Pers. and P. superficialis Schw. are in 
all probability this species and both antedate the name P. vificola, 
yet the absence of spores in the tyi:)e collections of both plants 
renders a definite conclusion impossible, and I shall retain the 
latter name to designate, for the present, our common large-pored 
brown Poria as here described and illustrated (PI. 24, figs. 5, 8), 
without the inclusion of the typical T. tenuis form, though I find 
nothing more than arbitrary separation of collections possible. It 
is a common species, but I have never found typical examples of 
it on coniferous wood, while both T, tenuis and Poria ferruginosa 
are often so found. The last-named species is a close relative, 
but differs in the long ellipsoid spores and the somewhat different 
setae, as already described in this series of paj^rs. 

The following description is drawn from a wide range of sj)eci- 
mens in the writer's herbarium. 

Redescription: Annual or persistent, often broadly and irregu- 
larly effused but frequently in narrow elongated patches, insep- 
arable, at first with a very narrow tawny pubescent or strigose- 
pubescent margin that usually j^ersists though becoming more cin- 
namon in color and more glabrate with age; subiculum very thin, 
bright rusty brown ; tubes unstratified though sometimes persistent, 
i~2 mm. long, gray within, the mouths tawny olive to ochraceous 
tawny at first, finally of a duller color close to snuff brown or with 
a tinge of buffy brown, angular to somewhat sinuous, rather thin- 
walled but nearly entire, at first distinctly velutinate with rather 
coarse hairs, finally more glabrous, averaging 1-3 per millimeter; 
sjxires short-cylindric when mature, smooth, hyaline, 6 -y x 2- 
2.5 /i.; setae abundant, visible in the tube walls under a good lens, 
projecting 25-45 ft, tapering to a long slender poiht, 7-12 fj. diam- 
eter; hyphae straight, brown, no cross-walls or clamps, diameter 

On bark and wood of deciduous trees of Acer, Hamamelis, 
Populus, Quercus, Salix, Vitis, and probably other hosts. 



230 


Mycolcxsia 


Specimens Examined: Lake Winnepesaukee, N. H.; Central 
Village, Conn.; North Spencer and Catskill Mts., N. Y. ; Lake- 
hurst, N. J. ; Westix)rt, State College, and Stone Valley, Pa. ; New 
Richmond, Mich.; Meramec Highlands and Creve Coeur Lake, 
Mo. 

PoRiA xANTiioLOMA (Schw.) Cookc, Grevillca 14 : 313. 1886 

Polyporus xanfholoma Schw. Trans. Am. Phil. Soc. IT. 4 : 158. 
1832. 

Original Description : P. effiguratim effusus, tenuissimus, margine membrana- 
ceo limbriato, latiusculo, sterili, eleganter luteo. Poris superficialibus, parieti- 
bus crassiusculis, subsinuosis, minutis, pallidis. Plagas 1-2 unc. irregulares 
efformat, ligni inaequabilitatem forma sequens. 

Rarior occurit Salem ad ligna putrida. 

Notes: Specimens of this sj^ecies are preserved at Philadelphia 
and at Washington. The former is on a small piece of some 
large-pored wood like chestnut or oak and the fungus is a thin, 
hard species of a sordid yellow color close to pinkish buff or light 
buff. The tulxjs are not more than one half a millimeter long, the 



Fios. 29—30. 29. Hyphae of F, xantholoma. showing branching: 30. Sj)ores 

of the same. 

mouths rounded, averaging about 4 per millimeter and with entire 
dissepiments (PI. 24, fig. 9). The. spores are ellipsoid to ovoid 
or oblong-ellipsoid, hyaline, thin-walled, 5 to 6 by 4 /x (text fig. 
30). An occasional fusiform sterile organ is present in the hy- 
menium and measures 5 to 6/x diameter. The basidia are large, 
7 to 9 /X diameter. The hyphae are rather rigid, much l)ranched, 
with no cross- walls or clamps and a diameter of 1.5 to 3.5 a (text 
fig. 29). 1 was unable to secure sections good enough for ])hoto- 

graphing. 

All of the characters are typical of the bright-colored form of 
P. modulla-panis, to which there is no question this plant should 
be referred. 

Pennsylvania State College, State College, Pa. 
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EXPLANATION OF PLATES 21-24 

Plate 21 

Fig. I. Photograph, X iK, of the type specimen of P. candidissima. 

Fig. 2. Photograph, X ij 4 , of P. candidissima as represented by no. 4581, 
Overholts Herb. 

Fig. 3. Photo, by i^, of P. candidissima as represented by no. 4609, Over- 
holts Herb. 

Fig. 4. Micro-photograph, X 320, of a portion of the hymenium of P. can- 
didissima as represented in Overholts Herb. no. 5972. 

Fig. 5. Micro-photograph, X 160, of the cross section of the hymenium of 
P. candidissima. Overholts Herb. 5972. 

Fig. 6. Photo, by iVj, of one portion of the type specimen of P. caryae. 

Plate 22 

Fig. I. Photo, X iji, of a second portion of the type specimen of P. caryac. 

Fig. 2. Micro-photograph, X 320, of a small portion of the hymenium of 
the type specimen of P. caryac. 

Fig. 3. Micro-photograph, X 160, of a cross section of the hymenium of the 
type specimen of P. caryac. 

I'ig. 4. Micro-photograph, X 320, of a vertical section through a single tube 
of the type specimen of P. dccolorans, showing a single projecting incrusted 
cy.stidium, and in the trania other cystidia seen in section. 

Fig. 5. Photo, X I, of the hymenium of a resupinate specimen of Tramctcs 
septum for purpo.ses of comparison with Fig. 6. 

Fig. 6. Photo, X 1, of the type specimen of P. fa^'cscrtis. Compare with 

Fig. 5* 

Fig. 7. Micro-photograph, X 320, of a small portion of the hymenium from 
the type specimen of P. favcsccns. 

Fig. 8. Photo, X i‘.!. of the type specimen of P. rhododendri. 

Plate 23 

Fig. I. Micro-photograph, X 320, of cro.ss section of single tube of type 
specimen of P. juglandina, showing single seta. 

Fig. 2. Photo, X I'/j, of type specimen of P. nigropurpurca. 

Fig. 3. Micro-photograph, X 160, of cross .section of hymenium of type 
specimen of P. nigropurpurca. 

Fig. 4. Micro-photograph, X 320, of cross section of hymenium of type 
specimen of P. nigropurpurca. 

Fig. 5. Photo, X I Pi, of the type specimen of P. papyracea. 

Fig. 6. Micro-photograph, X 320, of the major portion of a vertical section 

of a single tube of the type specimen of P. papyracea, showing the position of 

the peculiar spores along the hymenium. 

Fig. 7. Photo, X I, of one portion of the type specimen of P. pulchella. 

Fig. 8. Micro-photograph, X 160, of cross section of the hymenium of the 

type specimen of P. pulchella. 

Fig. 9. Micro-photograph, X 320, of cross section. 
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Plate 24 

Fig. t. Photo, X 154, of portion of the type specimen of P. sassafras. 

Fig. 2. Photo, X I of the type specimen of P. superficialis. 

Fig. 3. Micro-photograph, X 320, of a small portion of the hymenium of 

P. superficialis, showing setae. 

Fig. 4. Photo, X I, of the type specimen of P. tenuis. 

Fig. 5. Photo, X I, of the type specimen of P. viticola. 

Fig. 6. Micro-photograph, X 320, of a small portion of a single tube of the 
type specimen of P. viticola. 

Fig. 7. Same, as seen under magnification of 160 diameters. 

Fig. 8. Specimen of P. viticola on Vitis, as seen in specimen in Overholts 
Herb. no. 7530. 

Fig. 9. Photo, X 1 5^, of the type specimen of P. xantholoma. 
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THE LIFE HISTORY OF NECTRIA IPOMOEA 

Melville T. Cook 

(With Plate 25) 

This species was first described by the late Dr. Byron D. 
Halsted, who believed it to be the cause of one of the numerous 
^eet potato rots. For many years this idea was undisputed, but 
was finally disproved by Harter and others. The prevailing idea 
at present is that the fungus is a saprophyte working on a decay 
which is caused by some organism preceding it. However, it is 
possible that it may be the cause of slight decay under certain 
conditions. It is found most commonly on black-rot sweet pota- 
toes, a decay caused by SpJtaeronema fimbriatum (E. & H.) Sacc. 
It grows luxuriantly on Cook’s No. II medium, producing first a 
very abundant growth of hyphae, followed by great numbers of 
perithecia. This study was undertaken to determine the life his- 
tory of this organism and also in hopes that it might be possible 
to locate the sexual organs. The medium was used both with and 
without agar, and the organism was grown in i^tri dishes, in test 
tubes, and in hanging drop cultures. The early stages were stud- 
ied in hanging drop cultures and fragments from petri dish and 
test-tube cultures. 

In the early growth of the fungus the hypha branches lux- 
uriantly, but does not produce septa until considerably later in its 
development. The formation of the septa and later of the peri- 
thecia appears to be stimulated by the diminution of the food 
supply. The characteristic conidiospores are produced in abun- 
dance and well in advance of the formation of the perithecia. 
They are one- to six-celled, falcate, and extremely variable in size. 
There appears to be no definite order for the formation of the 
perithecia. They may originate from one or more than one 
hypha and in many cases show striking resemblances to the early 
stages of the Erysiphaceae and Aspergillaceae, but no union of 
cells or nuclei was observed (figs. 1-19). The variation in these 
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early stages could not possibly be greater. It is practically impos- 
sible to find any two that are the same. The massing and tangling 
of these hyphae is followed by increased growth and by the for- 
mation of numerous septa until we have a more or less globular 
structure which bears a superficial resemblance to the perithecia of 
the Erysiphaceae without the appendages (figs. 20-21). Cayley^ 
also notes this “ tangle of coiled hyphae ” in Nectria galligena, but 
also failed to recognize an ar-chicarp giving rise to a perithecium. 
So far as the writer was able to determine, all of these tangled 
masses of hyphae develop into perithecia, but Cayley states that 
in N. galligena some of them are sterile. 

Microtome sections were necessary for a further study of these 
bodies. At first they were composed of a more or less homo- 
geneous mass of cells throughout, but finally underwent a differ- 
entiation resulting in a central mass of thin- walled cells which are 
very rich in protoplasm and which are followed by several layers 
of small cells (fig. 23). Cayley claims to have been able to recog- 
nize ascogonia in this central mass of thin-walled cells, but the 
writer was unable to make any such distinction. The rostrum 
arises from one side of this globular mass and is apparently de- 
veloped from this central mass of thin-walled cells and pushes its 
way through the two zones of cells just referred to (fig. 24). The 
side from which it arises will hereafter be referred to as the upper 
side and the opposite side as the basal side. The basal side lies 
next to the substratum. The asci arise from the basal side of the 
central mass of thin- walled cells — that is, directly opposite the 
rostrum. The writer was unable to determine their exact origin, 
but their growth is quite rapid. The mass of thin-walled cells 
above them gives way and apparently supplies them with food. 
The asci grow rapidly until the upper ends reach the lower part of 
the rostrum. The ascospores are mature and escape through the 
rostrum. Cayley does not describe the rostrum in N. galligena, 
but states that the “ ascospores emerge through the raised ostiolum 
at the apex of the perithecium.’’ 

The life history of this species is very similar to that of Nectria 
galligena as described by Cayley, except that the writer failed to 

1 Cayley, Dorothy M., Some Observations on the Life History of Nectria 
galligena Bres., Annals of Botany 35: 79-92 (1921). 
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recognize any ascogenous hypha such as has been described by 
Cayley. 

This study was made in the New York Botanical Garden and 
the author expresses his thanks for the excellent facilities and 
cooperation. 

EXPLANATION OF PLATE 25 

Figs. 1-19. Early stages in the formation of the perithecia. 

Figs. 20—22. Later stages in the development of the perithecia. 

Fig. 23. Section of a perithecium, showing two zones of cells forming the 
wall and a central mass of parenchyma cells. 

Fig. 24. Section of a perithecium approaching maturity, showing the forma- 
tion of the rostrum and asci and the disintegration of the parenchyma cells be' 
fore the advancing asci. 



THE TRUFFLE INDUSTRY OF ITALY 


C. G. Lloyd 

Many people, j^articularly Americans and English, have a wrong 
idea of truffles. They seem to think that they are a kind of under- 
ground tuber that are eaten by the French as we eat potatoes. 
That is far from the truth. 

Truffles are underground fungi, hypogaeal fungi as they are 
called, that are very fragrant and of good flavor; but of relatively 
rare occurrence and hard to find, and always bring a high price in 
the market. They are used as a flavoring for meat gravies, and 
are highly prized by the wealthy French and Italian gourmands 
for that purpose. Their high price precludes their use by the 
ordinary French or Italian people. 

The black truffle, in normal conditions before the war, was sold 
in Paris from ten to twenty francs per kilo — that is, from one to 
two dollars per pound. The white truffle, which is more esteemed 
in Italy, is now sold from one hundred to four hundred lires ptT 
kilo, according to the season — that is, in our money at current 
rates, from five to twenty dollars a pound. At these prices it is 
needless to say that truffles are not used as food, but as a flavoring. 
The white truffle {Tuber magnatum) is particularly esteemed in 
Italy. It does not occur in France and only the black truffle is 
ordinarily sold in the French markets. In Italy the black truffle 
is not so popular and sells from five to ten lires a kilo — about 
twenty-five cents to one dollar a pound at present rates of ex- 
change. The black truffle really consists of four species of Tuber 
{Tuber a^cstivum, T. brumale, T. mclanosporum, and T, macro- 
sporum), but they are not distinguished in the trade, and I was 
told by a truffle dealer, who has been engaged in the truffle trade 
for years, that there is but one kind of black truffle. 

Truffles grow only in calcareous soil, and only in relation to the 
roots of certain trees, chiefly the oak, and buried and attached to 
the rootlets of the trees at a depth of two to six inches. Their* 
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relation to the rootlets of the trees is not that of a parasite, but 
rather a friendly association. 

In southern France, in the neighborhood of Carpentras, which 
is the center of the French truffle trade, there are large farms 
which are employed only to grow truffles ; in Italy, however, there 
is no such industry. Italian truffles are collected only in the copses 
or wild, wooded parts of the foothills of the Alps, where they 
grow naturally. It is the country jieople who have truffle dogs. 
They hunt fgr them and collect them in the season and sell them 
to the merchants of villages, who market truffles the same as oui 
country merchants market eggs. 

Truffles develop during the summer and mature in the fall. 
They find the white truffle beginning in September and the black 
truffle about a month later and continuing into December. How- 
ever, October is the principal truffle month. 

The foothills of the Alps in Italy are one large vineyard, and 
as truffles will not grow except in uncultivated ground, nor in the 
vast plains of Italy, the places where they are found are relatively 
very restricted. ♦ It was fortunate that I learned from a reliable 
source the information from which I have extracted the foregoing. 
I have for years been in corres])ondence with Prof. O. Mattirolo, 
of Turin, Italy, who has made a special study for forty years of 
the classification of hvpogaeal fungi, as truffles and other under- 
ground fungi are known. There are many kinds of hypogaeal 
fungi that are not truffles and are not used in commerce. Most 
species are too rare, or too small, or do not have the flavor, while 
some are even poisonous. 

He may not realize it, for he is a very modest man, but Pro- 
fessor Mattirolo is the only one who has a thorough knowledge of 
their classification — the only man on earth who has. studied them 
and collected them and worked with them for so many years that 
he has become the one authority on the subject. It was that fact 
that brought me to Turin, and Professor jMattirolo was most kind 
to me. He planned a trip for me to the section about sixty miles 
from Turin where truffles grow. He arranged with a truffle hun- 
ter to bring his dogs and demonstrate the manner in which they 
are collected. First, we went by rail about forty miles to Casale, 
where we were the hosts of Dr. Luigi Gabotto, who is director of 
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the Pathological Institute at Casale and a man of considerable 
business interests. He has a large place near the town (which we 
visited) where he grows grapevines by the thousand grafted on 
American wild stock to resist Phylloxera, an insect that has de- 
stroyed many vineyards in that region. He placed an automobile 
at our disposal and accompanied us about twenty miles distant to 
Crea, which is a religious reservation of many acres on one of the 
foothills of the Alps. There we met by appointment Enrico Lan- 
francone and his father, Pietro Lanfrancone, with his two truffle 
dogs. The young man is a truffle dealer at Moncalvo, the center 
of the truffle trade of this region. He is said to have made a 
fortune in the business. His father is now the owner of a cafe 
at Moncalvo, but he is an old truffle hunter and has hunted in the 
region for years. 

As truffles grow beneath the ground and give no surface indi- 
cation, they would be found only by the merest chance were it not 
for the aid of dogs. These dogs are most intelligent animals, 
trained especially to hunt truffles. It is not natural for a dog to 
hunt truffles as they hunt for rabbits in our country. There are 
men who make a business of training truffle dogs and I am told 
that a good dog commands a high price, sometimes as much as 
one hundred dollars. 

Under the direction of the master’s voice — and the dog seems to 
understand every word his master speaks — he smells the surface 
of the ground very closely. When he scents a truffle he scratches 
the dirt away to a depth of four or five inches. The master 
watches the operation and picks up the truffle when it is thrown 
out with the dirt and rewards the dog with a small piece of bread 
for every truffle found. Our visit was not made during the truffle 
season and all we found was a few small specimens not larger than 
hazelnuts, but it was most astonishing to me to note how the dog 
seemed to understand just what was expected of him. It was 
wonderful how he could detect by its odor a small truffle, perhaps 
not larger than a pea, buried to a depth of five or six inches. 

In conclusion, I wish to acknowledge my indebtedness to the 
gentlemen previously mentioned, and particularly to the old truffle 
hunter. Signor Pietro Lanfrancone, and his most intelligent dogs. 

Turin, Italy. 



NOTES AND BRIEF ARTICLES 

{Unsigned notes are by the editor) 

Dr. N. Patouillard, of Paris, writes me that he has left the drug 
business and taken Hariot’s place at the Museum. His present 
address is 32 Avenue de Neuilly. 


An excellent description of potato diseases in compact form, 
prepared by G. R. Bisby, was published in March, 1923. as Exten- 
sion Bulletin 66 of the Manitoba Agricultural College, 


Sclcroiinia carunculoidcs, the cause of a serious disease of the 
fruit of Morns alba in South Carolina, is described as new by 
E. A. Siegler and Anna Jenkins in the Journal of Agricultural 
Research for March 10, 1923. 


A bacterial disease of foxtail, caused by Pseudomonas alboprcci- 
pitans Rosen, is discussed in great detail by H. R. Rosen in the 
Annals of the Missouri Botanical Garden for November, 1922. 
This splendid paper is an excellent introduction to the bacterial 
diseases of grasses. 


A specimen of Daedalea qucrcina found on willow was sent me 
by Mr. G. W. Martin, of Rutgers College, on May 14. Two 
hymenophores were collected in April at Mt. Bethel, New Jersey, 
growing on exposed heartwood of living Salix alba vitellina. 


An old English book containing notes on plants found in North 
Wales, includes the following caution regarding fungi : 

“ Let my advice perswade thy niynde 
not to truste any of that kynde, 
such as be taken for the beaste (best) 
doe prove as poisnusse as the reste.” 


Young chestnut trees in California have recently been attacked 
by a species of Fusicoccum, which produces a disease similar to 
that caused by the chestnut canker in the eastern United States. 

239 


17 



240 


Mycologia 


For an account of the symptoms, distribution, and treatment, see 
a paper by C. E. Scott in Monthly Bull. Dept. Agr. Cal. 11 : 740. 
1922. 


Decays and discolorations in airplane woods are discussed in a 
comprehensive way by J. S. Boyce in Bulletin 1128 of the U. S. 
Dept, of Agriculture, dated February, 1923. The 43 pages of 
text are accompanied by 7 handsome colored plates. 


“ Trees as Good Citizens ” has been most generously distributed 
bydts author, Mr. Charles Lathrop Pack. Chapter 18 is devoted 
to the fungous diseases of trees and their treatment. 


A preliminary list of Manitoba fungi prepared by G. R. Bisby 
and A. II. R. Buller appeared in the Transactions of the British 
Mycological Society for December 14, 1922. The list contains 
574 species, of which 80 are rusts, 63 polypores, and 108 agarics. 


The biology of Schicophyllum commune , with special reference 
to its parasitism, has been investigated by V. A. Putterill (Dept. 
Agr. Union S. Africa, Sci. Bull. 25, 1922), who finds this fungus 
able to grow on the living wood of various fruit trees, feeding 
upon the cellulose and doing considerable damage. 


A new disea.se of ferns, caused by Altcrnaria polypodii, was 
described by T. G. Major in the annual report of the Quebec 
Society for the Protection of Plants for 1921-1922. The host 
{Poly podium Sp.) was growing in the experimental greenhouse at 
Macdonald College, and the fungus caused brown, concentrically 
zoned spots on the fronds and stems. 


Four very important papers on the Species Concept read at the 
Toronto Meeting were published in the American Journal of 
Botany for May, 1923. George H. Shull discusses the subject as 
a geneticist; R. A. Harper as a morphologist; Guilford Reed as a 
physiologist and bacteriologist; and E. C. Stakman as a plant 
pathologist. 
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An article on the mycological flora of the higher Rockies of 
Colorado, by C. H. Kauffman, has just reached me as a reprint 
from the first volume of the Papers of the Michigan Academy of 
Science. This important paper deals with all groups of fungi and 
includes descriptions of the following new species: Hclotimn alni- 
cola, Boletus tomentosus, Cortinariiis bistreoides, C. citrinelhis, C. 
glaiicopoidcs, C. griscoluridus, C. metarius, C. nigrocuspidatns, C. 
pinctornm, Marasniins piceina, M. pinastris, and Fholiota platy- 
phylla. 


Tn the report of the New York State Botanist for 1921, issued 
May 15, 1923, Dr. House lists 42 species of fungi new to the state, 
several of which are described as new in this report. A paper by 
Dearness House includes the following new species : Clocospo- 
rinm polygoni, Giwmouia papillostoma, HaplosporcUa dulcamara, 
Microdiplodia spiraea cola. Mycosphacrclla oxy cocci, Septoria pal- 
lidiila, SpcgacAnca rubra, and Sphaerulina acori. Notes on a 
number of miscellaneous fungous collections are largely based on 
determinations by ]!)r. E. A. Burt and Dr. J. C. Arthur. 


Forest pathology in relation to forest conservation was discussed 
by J. II. Faull in the annual report of the Quebec Society for the 
Pr( 4 ection of Plants for i()2i-i()22. The cause of white pine 
needle blight at)pears to lie in the absorbing roots, which are dead 
in blighted trees. The fungus. Fames fomentarius, causing heart- 
rot of birch and beech enters living trees through wounds and dead 
stubs, and penetrates rapidly both sap wood and heart wood. Ac- 
cording to the author, “Timber cured while the decay is in its 
incipient stages is indistinguishable from sound timber. Infection 
of birch appears to be associated with the action of an insect 
boring at the crown.'' 


The literature on the classification of the Hysteriales has been 
brought together by G. R. Bishy in the Transactions of the British 
Mycological Society for March 21, 1923. About 700 species in 
46 genera have been described. According to the author, “ The 
members of the Hysteriales were at first confused with lichens, 
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certain of which they resemble. Early workers inevitably drew 
up vague descriptions of these fungi. The name of the group is 
based on the genus Hysterium, which was first used by Tode. 
The tyi:>e species is H. pulicare, the name of which can be traced 
back to Lightfoot. Persoon succeeded in bringing a number of 
similar forms together, largely by an inclusive interpretation of the 
genus Hysterium. Chevallier first used the name * Hysterineae ’ 
for an order, and he also separated into another order certain 
genera now included in the Phacidiales. This work has been gen- 
erally overlooked in considering the beginning of a separate group- 
ing on these fungi. Corda used the family name Hysteriaceae to 
include also the Plmcidiales ; most other workers, down to the 
middle of the 19th century, including Fries, placed the genera now 
classified in the Hysteriales with the Phacidiales. The genera 
came finally to be distinguished princi])ally on the basis of the 
colour, sha])c, and septation of spores.'' 


Professor Holway 

The death of Professor E. W. D. Holway, of the University of 
Minnesota, occurred March 31, at Phoenix, Arizona. Professor 
tiolway returned in October from a year’s collecting of fungi and 
flowering plants in South America with a slight indisposition, 
which was later diagnosed as influenza. Shortly after returning 
severe complications apjx'ared, from which he sufficiently recov- 
ered early in Marph to make the trip to Arizona. His full recovery 
seemed to be assured, when his sudden and unex]3ccted demise 
from heart failure occurred. He was seventy years of age. 

For many years Professor Holway was a banker at Decorah, 
Iowa. His avocation was collecting. In his youth it was coins, 
then insects and various natural history objects. Along with these 
he secured books dealing with the different si^ecialties, and took 
particular delight in early and rare volumes. During the ’seventies 
he turned to the collection of flowering plants, and in the ’eighties 
took up fungi. Eventually the plant rusts engaged the chief part 
of his attention. 

Professor Holway had remarkable ability as a collector. He 
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not only obtained a great amount of material, but prepared it for 
the herbarium with unusual skill and neatness. It is to his inde- 
fatigable labors that the rust flora of northern California and the 
Selkirks, central Mexico, Guatemala, and Costa Rica have become 
well known. The extensive collections which he made in South 
America — Chile, Peru, Bolivia, and Ecuador in i 9 J(^r 920 , and 
southern Brazil, Uruguay, and northern Argentina in 1921-T922 — 
have not yet been sufficiently studied for publication. 

J. C. Arthur 

Virginia Funch 

During a visit to southwestern Virginia, July 10-20, h)23, a 
number of fungi were jficked up at Mountain Lake (4,000 to 5,000 
feet elevation) and Blacksliurg (2.200 feet elevation). The sea- 
son was, of course, more advanced at the lower elevation. 

The most al)undant fleshy species at ]\ fountain I.ake was Russula 
foefrus, with R. furcaia and a ])retty red si)ecies fairly common 
and R. dclica a])])earing only once. Lacfaria subditlcis and L. 
lacliflua were just beginning to appear. Colly Ida plafyphylla was 
found several times; C. dryophila twice; and C. juaculafa, a bitter 
species, once. Oinphalia campanclla was already well advanced 
and well distributed and a little white species of Maras mi us was 
seen by the thousands on dead leaves and sticks, while Mycena 
(jalcriculata had just begun to develoj>. 

The only Amanita seen on the mountain was A. Frost laua, which 
was quite common in spots under the rhododendrons about the 
lake; and the only Amanito]isis was ./. vaijinata, represented by a 
few young hvmcnophores. Chant crcl cinnabarinus, a bright-red 
species, was seen twice on the walk to IVospect I^ock and Hycjro- 
phorus psittacinus once. 1 also made single collections of Lepiofa 
crisfata, Jdixilliis involutus, and Hypholoma fascicidarc ; the last, 
an intensely bitter species, appearing on roots in the road to Bald 
Knob. 

The fairy-ring mushroom, Marasuiius orcadcs, was beginning to 
develop in the lawns about the hotel ; where Plioliota pracco.v, an- 
other edible species, was found twice. Fanaeolus campanulafus 
and Stropharia scmiglobata were the only dung-loving s|:>ecies 
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noticed. The oyster mushroom and a common species of Crepi- 
dotus were beginning to appear on dead deciduous wood, and I 
saw one group of the tiny ‘‘ nests '' of Crucibulum vulgare. A 
single puffball, Lycoperdon gcmmatiim, of this season was found ; 
while the hard-skinned puffball. Scleroderma aurantii0n, was more 
advanced, being represented by a large group of mature sporo- 
phores. Two or three dozen old sporophores of Gcaster Jiygro- 
metricus, left over from last season, were noticed on the open 
ground where the bowling alley used to be, and one was found 
near the top of the mountain. 

Of the boletes, only Boletus communis and B. fcllcus had made 
their appearance at this elevation, and these only in one or two 
s])ecimens. Laeiiporus sulphureus was found fully developed in 
large masses on a chestnut log near Prospect Rock, and Coltricia 
splcndens grew in the path above the fossil bed. Near the hotel, 
the stems and fruits of a hawthorn tree were covered with the 
cluster-cup stage of a G ymnosporangium, and the hymenophores 
of Fulvifomes Robiniac, on black locust, were developing a new 
layer of tubes. Elfvingia megaloma, Daldinia conccntrica, Cori- 
olus versicolor, and several other woody and leathery sixicies of 
wood-destroying fungi were seen on various kinds of decayed 
wood; while heart-rotting fungi like Ganoderma Tsugae, Fyro- 
polyporus iugiarius, and Elfvingiclla fomentaria a])peared in con- 
siderable numbers as conspicuous brackets on the trunks of living 
hemlock, birch, and beech. 

At Blacksburg, the first crop of fungi had matured, following 
copious rains. Many sjjecies were seen in Heath’s Woods, Broce's 
Woods, and beyond Slusser's on the road to Dry Run, but I will 
not list these at present. A handsome specimen of Cordyceps 
hcrculea, noi quite mature, was found in leaf-mold beneath a white 
oak growing from a buried insect; and a splendid cluster of 
Pholiota Johnsoniana was taken from the interior of a much de- 
cayed stump of some deciduous tree. This latter species, which 
was described and figured in Mycologia for September, 1915, is 
remarkable for its large white annulus and for its resemblance to 
certain species of Stropharia. 


W. A. Murrill 
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SOME OBSERVATIONS ON THE DEVELOP- 
MENT OF ENDOGONE MALLEOLA HARK. 


Leva B. Walker 
(With Plates 26 and 27) 

Species of Endogone are so rarely found in abundance that 
when, during September, 1921, a great quantity of Endogone 
malleola was found growing on soil and ground litter in a mixed 
deciduous woods near Lincoln, Nebraska, it seemed worth while 
to attempt some studies upon its development. It seemed espe- 
cially desirable because there are no publications giving the details 
of development of any of the non-sexual species of Endogone, and 
it is the gross appearance of this type of Endogone that lead vari- 
ous workers to consider Endogone as an Ascomycete, sporangia 
having been mistaken for asci. 

Specimens were sent to Dr. Roland Thaxter and to Dr. E. A. 
Burt for determinations. Both considered it to be what is known 
ass E, malleola Hark. The reference of this form, and closely re- 
lated forms, to Endogone is entirely provisional, as has been 
pointed out by Thaxter (8). 

A large number of these fruits were fixed in P^leming's stronger 
solution and Gilson^s fluid for future study, while others were 
used for germination and cultural studies. The fungus appeared 
again in September, 1922, and materials were fixed in Fleming’s 
stronger solution and dilute chrom-acetic solution and others used 
for cultural work. The specimens collected in 1922 were not in 
as good condition as those of the 1921 collection, so little use was 
made of them in the morphological study. 

[Mycologia for September (15:197-244) appeared September 15, 1923] 
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Description of Sporangiocarps 

The sporangiocarps are whitish, rounded, or somewhat elongated 
bodies, about 1~4 mm. across (pi. 26, fig. 4). The upper surface 
is hemispheric, smooth or more or less convoluted, while the under 
surface is slightly depressed except where delicate strands of 
hyphae attach it to the substratum. In sectional view (pi. 26, 
figs. 9, 10, 12-14) the interior is found to consist of a compactly 
interwoven portion at the base, made up of closely septate hyphae, 
which also show many anastomoses. From this, other septate 
hyphae extend radially toward the surface and give rise to an 
outer region in which are found intermingled hyphae and spo- 
rangia. The sporangia are many spored and look much like those 
of a mucor, but lack a columella, as is true of Mortierella, A 
great deal of variation from the type given in Harkness' (5) origi- 
nal description was observed, and Dr. Thaxter (8) (also in per- 
sonal letters) says that similar variations have been noted by him 
in other collections. Two quite distinct types of sporangiocarps 
were found which might be designated as small and large spo- 
rangial types. 

In the small sporangial type the fructifications are almost hemi- 
spheric (pi. 26, figs. 9, 12, 13) and the sporangia average about 
30 fi in diameter, running up to about 45 ^ as a maximum. The 
sporangia in this type are usually terminal, but seemingly may be 
intercalary,^ and are densely massed together toward the outside 
of the fruit. Each sporangium contains relatively few spores (pi. 
27, fig. 14), averaging 10-13 x 12-15 fi, but occasionally there are 
very small (5 x 6 fi) and very large (20 x 33 fi) spores. Mixed 
with the sporangia are hyphae, terminating in somewhat monili- 
form cells, and these, together with the stalks of some of the 
sporangia which reach the surface, give the appearance of a deli- 
cate cobwebby peridium (pi. 26, fig. 11). 

1 In materials treated with potash and teased apart long filaments bearing 
2-3 sporangia at their tips are frequently found. In rolling these over and over 
so as to examine all surfaces no traces of sporangiophores or scars left by 
sporangiophores can be found, in some cases, except for the basal sporangium. 
On the other hand similar chains of sporangia were found where sporangiophores 
were attached to each sporangium. The same conditions were observed in serial 
sections of sporangiocarps. 
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In the second or large sporangial type (pi. 26, figs. 10 and 14) 
the fructifications are often much flatter and in the sporangial 
region few intermixed hyphae are found. No traces of monili- 
form cells or superficial hyphae occur. The sporangia (pi. 27, 
fig. 15) are definitely terminal, much larger (50-70/4) in diameter, 
and contain many spores. The spores in these larger sporangia 
are slightly smaller (7-10 x 10-13 /i). 



Fig. I. Spore germination and anastomoses. X 300. A, Two spores; spore 
to right younger than sjiore to left. B-G, Spore germinations in soil extract 
hanging drop 18 hours .old. H-~L, Same cultures when 24 hours old. 

The spores in earlier collections of both types were filled with a 
uniform, coarsely granular content (pi. 27, figs. 12 and 14), but 
later collections showed one or more large globules in each spore 
(pi. 27, fig. 15). Also see text fig. 1, A. 

All collections made during 1921 showed both types ot fructi- 
fications, with the small sporangial type predominating. During 
September, 1922, only the large sporangial type was found. The 
climatic conditions during the two seasons were very different. 
During 1921 the fungus appeared following a long period of ex- 
tremely hot, wet weather. During the latter part of the summer 
of 1922 exceptionally hot, dry conditions prevailed, so that little 
could develop. It appeared in about a week following a few rainy 
days and as no more rains came no continued development was 
possible. These climatic differences possibly account for the vari- 
ations in the appearance of the fructifications. 
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Spore Germination, Protoplasmic Movements, and Cultures 

The spores germinate readily in water, soil extract, or in any 
of the various agar agar media tried (text fig. 1). One to several 
germ tubes develop from each spore in 8 to 16 hours. The germ 
tubes grow rapidly and in 18 hours appear as shown in text fig. 1, 
B-G, Wherever two or more spores are in close proximity to 
each other anastomoses occur. As the tubes elongate, granules 
which densely filled the spores move out from the spores into the 
hyphae. The growth is so rapid that one may easily see a stream- 
ing movement of the granules by the time the tubes are ten times 
the length of the diameter of the spore and often before the tubes 
are this long. As the anastomoses occurred, the dissolution of 
the intervening walls could easily be determined by the movement 
of granules from one hypha into the other, as from x-y in text 
fig. 1, G. When spores were grown in water or soil extract, hang- 
ing drops many more anastomoses occurred than when grown in 
more highly nutrient media. Text fig. 1, H-L, and pi. 26, fig. 6, 
show anastomosing germ tubes as developed in a soil extract, 
hanging drop 24 hours old. 

As more and more of these anastomoses occur, larger hyphae 
develop, into which the contents of many spores are emptied (text 
fig. 2, M, and pi. 26, figs. 7 and 8). After the protoplasm has all 
been emptied out from the spore into the larger or distributive 
hypha, cross-walls are usually formed cutting off the empty por- 
tions. In hanging-drop cultures a few days old these distributing 
hyphae are easil^^ followed for a centimeter or more, even across 
the entire circle of the cover of the hanging drop. They usually 
extend in almost straight lines only here and there, branching or 
anastomosing with other large hyphae simflarly developed (pi. 26, 
figs. 7 and 8). (Fig. 8 shows the detail of the anastomosing and 
branching occurring in the lower central portion of fig. 7.) 

In these larger hyphae the protoplasmic movement was^ ex-, 
tremely conspicuous and far more rapid than is ordinarily seen in 
plant cells. So rapid was the movement that it seemed impossible 
to determine the rapidity accurately, but granules were easily car- 
ried SO jx per second in many cases, while movements of granules 
up to 20 or 30 /A per second were often seen. The protoplasmic 
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movements attained their maximum rapidity in cultures about 4 
days old and continued at nearly the same rate till the drop dried 
out, usually jibout ten days. 

In a few cases hanging-drop cultures were made from immature 
sporangia, and while the spores were well developed in most of 
the sporangia, the sporangial walls retained the spores. In such 
cases hyphae developed from the base of the sporangium (text fig. 
2y N). These hyphae had the same characteristics as the large 
hyphae which arose from the anastomosing of germ tubes coming 
from the spores. As many of the spores in the sporangia became 
empty, it seemed probable that the -spores germinated and their 
tubes anastomosed within the sporangium. 

In all cases where vigorous streaming occurred there was a 
main current running in one direction, but small reverse streams 
could be seen also, showing a definite cyclosis. These movements 
are indicated by arrows in text fig. 2. 



stage in the formation of distributive hyphae. X 300. N, Distributive hyphae 
emerging from sporangia. X 250. Arrows indicate protoplasmic movements. 

Germinating spores, fixed and stained upon the cover-glass, 
showed the spores and the hyphae coming from them to be multi- 
nucleate. 

Since the spores germinate so readily, numerous attempts were 
made in 1921 to obtain the fungus in pure culture, but without 
success. All fruits examined in both fresh material and stained 
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sections showed an abundance of bacteria mingled in with the 
hyphae of the fruit body of the Endogone. A. species of Fusarium 
was also abundant and in no case was it possible to separate the 
Endogone from the bacteria and Fusarium. In these, impure cul- 
ture masses of moniliform cells appeared in a number of cases. 
They arose as lateral branches of distributive hyphae (text fig. 3, 
0) and soon increased in number so greatly as to form masses up 
to a millimeter in diameter and appearing superficially like mature 
sporangial fruit bodies. The branching and appearance of these 
moniliform cells is shown in text fig. 3, P-S, Text fig. 3, T, 
shows one of these masses about ^ mm. in diameter that developed 
in a hanging-drop culture. The mass was developed between the 
hyphae and the cover slip. During its development the proto- 
plasmic streaming was very rapid from all sides toward the mass 
of moniliform cells, while the reverse movement was so slight that 
at times it was almost impossible to observe it. Similar masses 
appeared upon some agar cultures and were kept moist for months, 
but no further development resulted. Some of these masses ap- 
peared below the surface of the agar medium, while others were 
entirely superficial. 

Because of the failure to get pure cultures and sporangial de- 
velopment in 1921 a second effort was made to obtain Endogone 
in pure culture in 1922. Because of the climatic conditions pre- 
vailing this last season all of the sporangiocarps were young and 
there had been little chance for infection. As the spores did not 
separate readily 'from the sporangia, no attempts were made to 
get one-spore cultures, but fragments from the inte’rior of spo- 
rangiocarps planted upon agar media gave an abundance of my- 
celium, showing all of the characteristics of Endogone mycelium 
obtained from germinating spores the previous season. About 20 
separate cultures were thus obtained. The appearance of such 
culture is shown in pi. 26, fig. 1. A number of these cultures have 
been grown upon corn-meal agar, corn-meal agar -j- dextrose, soil- 
extract agar, soil-extract agar -f peptone, beef extract glucose 
agar, sterile soil, sterile leaf cover, sterile soil and leaf coyer pep- 
tone, sterile soils and leaf cover sodium nitrate, sterile soil and 
leaf cover + calcium nitrate, corn-meal mush, bean pods, sawdust, 
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etc. Vigorous development resulted on all except the last two. 
In most cases clumps of moniliform cells appeared in about a week 
to ten days (pi. 26, figs. 2 and 5), and in many cases these masses 
grew to a size and form indistinguishable to the naked eye from 
the sporangial fructifications, but no sporangia have ever devel- 
oped. The clumps of moniliform cells occurred most abundantly 
on corn-meal mush, while the development on the various soil 
cultures appeared more nearly like sporangial fructifications. 



Fig. 3. Development of moniliform cells and masses. O, Origin of monili- 
form cells. P-S, Branching of moniliform hyphae. T, A mass of moniliform 
cells y2 mm. in diameter with hyphae from which it developed. 0 -S X 300 ; 
T X 50. 


Various attempts were made to test the possible effect of heat, 
moisture, and light upon the development of these clumps of 
moniliform cells. Cultures were held at different temperatures, at 
fluctuating temperatures (cooler at night and warmer during day), 
were allowed to dry out and then watered, were kept in direct and 
diffuse light, etc., but no combination tried changed the develop- 
ment of these clumps. 

The different cultures obtained showed considerable variation in 
vigor of growth and development of moniliform cells. Some 
strains grew rapidly and developed large masses of moniliform 
cells, while others grew very slowly and developed very few or 
no clumps of moniliform cells. Others showed so little vigor that 
they soon died. Various attempts were made while the cultures 
were fresh to contrast strains in the hope that this might stimulate 
further development, but obtained no results. Later a series of 
all possible crosses of nine strains that survived was made, but no 
further* development resulted. 
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In sections the interior of these masses is found to De made up 
of interwoven and anastomosing hyphae resembling those on the 
on the outside closely resemble those found on the outside of some 
very young sporangial fructifications, as will be described later, 
but nothing resembling the radiating hyphae that are so prominent 
in the sporangiocarps are to be found. The masses as formed in 
cultures have a firm, solid consistency throughout, as would result 
from the dense interweaving of the moniliform branches. Cross- 
walls may be put in, in the older moniliform cells, but these cells 
never separate from each other to form spore-like bodies. Two 
possibilities in regard to these masses of moniliform cells suggest 
themselves to the writer. The one is that these are possibly 
sclerotia, as the cells become densely filled with oil globules, and 
the other, and more probable, is that they are aborted fructifications 
and that the proper stimulus for sporangial development is lacking 
under cultural conditions. That the fructifications have only been 
found in September also adds weight to this idea.- 

Development of Sporangiocarps 

The youngest sporangiocarp found in sectioning the fixed mate- 
rials was of the small sporangial type and is shown in pi. 26, fig. 
17. On one side (pi. 26, fig. 17, right, and fig. 18) are moniliform 
cells and on the other (pi. 26, fig. 17, left, and fig. 16) are young 
sporangia with spores. In between these (pi. 26, fig. 17, top, and 
fig. 15) intermediate (possibly aborted) stages in the development 
of the sporangia are found. The first sporangia appear to arise 
directly from the enlargement of moniliform cells, but so little 
material in a very young condition was available that a positive 
statement can not be made. Often, as in this case, the sporangio- 
carps were in poor condition before fixation, as is indicated by a 
less dense protoplasmic content and by the presence of masses of 
bacteria in the spaces. The bacteria appear as dark masses be- 

2 The writer was absent from Lincoln from the middle of June until Sept, i, 
1922. A student in the department made repeated visits to the woods where it 
has been found but failed to find any. The possibility exists, however, that it 
might have been overlooked if present in very small amounts. During the sum- 
mer of 1923 the writer made frequent visits to the woods where Endogene had 
been obtained previously, but found none until the middle of August, when ‘one 
lone sporangiocarp was discovered. Cultures from this resulted as previously. 
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tween filaments and around sporangia in the photographs (figs. 
15-18). The fixing agent (Gilson’s) also caused much plas- 
molysis in the outer regions. 

The examination of sections of many fructifications of the small 
sporangial types indicates that as the sporangiocarps grow older 
other sporangium-bearing hyphae grow up from below and inter- 
mingle with the sporangia that seem to be formed from moniliform 
cells. These have only terminal sporangia. The stalks often 
grow out beyond the other sporangia and backward so that the 
sporangium rests upon the surface of the fructification. These 
stalks are often so abundant as to give the appearance of a cob- 
webby peridium under a hand lens. Development in a sporangio- 
carp does not seem to be uniform. One side is commonly much 
younger than the other. Young sporangia are especially often 
found near one margin, but may be found in various positions on 
the fructification. This irregular continuation of growth probably 
gives rise to the convoluted appearance often observed. No rela- 
tionship between age and size of sporangiocarps was observed. 

It has been very difficult to form any idea as to stages in the 
development of the large sporangial types. Some fructifications 
were found that consisted of hardly more than a dozen very young 
sporangia. They seemed to consist of long-stalked sporangia, the 
sporangiophores radiating from a small weft of hyphae at the base. 
One of these fructifications is shown in pi. 26, fig. 3. Other 
fructifications no larger than this showed mature sporangia. The 
larger fructifications seem to be only larger masses of sporangia 
arising from larger wefts of mycelia. They possibly represent 
rapidly developed fructifications formed under optimum conditions. 

Development of Sporangia 

The development of the sporangia appeared to be the same in 
both types of fructifications. The young sporangia are densely 
filled with a multinucleate protoplasm (pi. 27, figs. 1-3). The 
protoplasm in a hypha, leading to a sporangium, forms a loose 
mesh work, and that in a sporangium a slightly closer mesh work. 
A cross-wall is soon put in which separates the sporangium from 
the hypha that bears it (fig. 2). The cross- wall may be below 
or near the sporangial enlargement. Fig. 4 shows what appears 
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to be a young ‘intercalary sporangium. As the sporangium en- 
larges (fig. 3) the protoplasmic meshes become smaller and smaller 
till they are only visible with an oil-immersion objective. Cleavage 
begins at this time. The furrows start near the periphery and 
extend inward. Figs. 6 and 7 in pi. 27 show two sections through 
a young sporangium and fig. 8 a section of another sporangium 
showing a slightly later stage in cleavage. Figs. 9-11 are three 
successive" sections through a slightly older sporangium showing 
later stages in the development of the furrows. The protoplasm 
soon becomes divided into masses of various sizes and shapes 
, (figs. S and 13). During the early stages of cleavage the furrows 
are densely filled with a slime that takes the saffranin and haematin 
stains very readily. The slime soon disappears and during later 
stages (pi. 27, figs. 5, 9-11, and 13) the furrows seem entirely 
free from slime. The nuclei retain the same characteristics during 
all stages of sporangial development. They are densely granular 
with several nucleoli (below in fig. 10). 

In most sporangia the spores become sphaeroidal and almost 
completely fill the sporangium (pi. 27, figs. 14 and 15), but in 
some sporangia large masses of protoplasm seem to escape further 
cleavage and thus give rise to the very large spores often observed 
in examining mounts from fresh material. The mature spores are 
always multinucleate (pi. 27, fig. 12), the nuclei having the same 
structure as those observed in the sporangium during its develop- 
ment. 

The developmept of the spores in the sporangia more closely 
resembles that of Sporodinia (Schwarze (7)) than any other form 
for which we have a full account. Vacuoles at no time seem to 
take any direct part in the formation of the cleavage furrows. 

Indications of Relationship 

The structure of the hyphae and the method of sporangium and 
spore formation all point definitely to a phycomycetous relation- 
ship. The only characteristic that is not definitely phycomycetous 
is the septation of hyphae in the sporangiocarps (and occasionally 
in older hyphae), but similar septations occur in the sporangio- 
phores of Sporodinia grandis and the older mycelia of certain 
mucors. Among the Phycomycetes its closest relatives are to be 



Walker: Development of Endogone malleola 255 

found among the Mucorales. The absence of the columella at 
once suggests Mortierella, and in looking over papers on Mor- 
tierella one must be impressed by the many similarities between 
Mortierella and Endogone malleola. Especially strikingly was, 
this observed in Bachmann's (2) account of spore germination 
and the development of anastomoses by M. van tieghemi, Kauff- 
man (6) in M, bainiere observed the development of somewhat 
moniliform enlarged cells closely resembling structurally the monili- 
form cells formed in culture of E. malleola. His cells were 
formed in the media, while in E. malleola these cells may be 
formed in the media or on the surface of the culture and are de- 
veloped in greater abundance. The presence of such masses does 
not seem to be characteristic of the genus Mortierella, however, as 
Dauphin (4) does not mention them in his discussion of the genus. 

No trace of a sexual stage was found, nor have any been found, 
for any species of Endogone of this sporangial type. Thaxter (8) 
has found one case through which he could definitely connect the 
chlamydosporic types of Endogone with the sexual types, but 
whether a close relationship e!xists between the sexual types of 
Endogone and the sporangial types can only be settled by further 
observations. In this connection, however, it might be noted that 
both Atkinson (1) and Bucholtz (3) from their work on sexual 
types conclude that these are closely related to Mortierella, and 
Bucholtz (3) and Thaxter (8) point out also the probable relation- 
ships between these sporangial types and Mortierella. The writer’s 
observations confirm this supposition. Since all types of EndO’- 
gone show such definite relationships to Mortierella, it seems prob- 
able that the sporangial types also may be shown to be only stages 
in the development of sexual Endogones. With the information 
at hand, it seems as if Endogone should be removed from the 
Hermiascineae, where- it has been placed by many (see Atkinson 
(1), p. 11, for summary), and placed in the Mucorales. 

Summary 

1. There is great variation in the sporangiocarps of E. malleola. 
Large and small sporangial types of fructifications are noted. 

2. The spores germinate readily in water. 
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3. By means of anastomoses larger distribntive hyphae develop. 

4. Protoplasmic movement is very rapid in the distributive 
hyphae. 

5. Large masses of firmly interwoven moniliform cells super- 
ficially resembling sporangiocarps develop on cultures, but true 
sporangiocarps were never produced. 

6. The development of the sporangia is entirely phycomycetous. 

7. A close relationship between £. malleola and Mortieretia is 
noted. 

I wish to express my indebtedness to Dr. Roland Thaxter for 
^suggestions during the progress of my work and for reading a 
first draft of this paper and adding more helpful suggestions. 
Thanks are also due Dr. Thaxter and Dr. E. A. Burt for identi- 
fications and Prof. T. J. Fitzpatrick for proof-reading the paper. 

University of Nebraska, 

Lincoln, Nebr. 
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DESCRIPTION OF PLATES 

Plate 26. Photomicrographs ^ 

I. Culture ^of Endogone on corn-meal agar when about a week old. Monili- 
form cells appearing; X s/p* 

a. Higher magnification of moniliform cells on culture shown in fig. i ; 
X X2. 

3. VeJry small sporangiocarp ; X xa. 

4« Mature sporangiocarps; X 7* 

5. Masses of moniliform cells on older agar culture ; X 7. . 
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6. Hyphal anastomoses in 24 hours old hanging drop culture; X 136. 

7. Portion of a thickly “seeded” hanging drop culture 2 days old; X 55- 

8. Higher magnification of lower central portion of field seen in fig. 7 
showing branching and anastomosing of distributive hyphae; X 136. 

9. Median cross section of typical mature sporangiocarp ; X 15* 

10. 12 , 13, 14. Parts of sections of mature sporangiocarps showing variations 
in size of sporangia and arrangement of parts; X 30. 

11. Portion of outer layer of a sporangiocarp of the small sporangial type to 
show superficial hyphae; X 136. 

iS-iS. A y'jung sporangiocarp of the small sporangial type (17) showing 
to the left (16) sporangia in all stages of development, to the right (18) radiat- 
ing hyphae ending in moniliform cells and to the center (15) a transition from 
moniliform cells to young sporangia; fig. 17 X 30; figs. 15, 16, 18 X 136 - 

Plate 27. Camera Lucida Drawings 

1. Young sporangium before formation of cross wall separating it from 
sporangiophore ; X SSS- 

2. Young sporangium cut off by cross wall; X 555- 

3. Larger sporangium before cleavage begins; X 555. 

4. Intercalary cell showing characteristics of young sporangium; X 555- 

5. Sporangium showing late stage in cleavage; X 555- 

6. 7. Two sections of sporangium showing a very early stage in cleavage; 
much slime was present in furrows; X 555. 

8. - Slightly later stage in cleavage of sporangium; X 555. 

9, 10, II. Three sections of the same sporangium showing development of 
cleavage furrows; X 555. 

Two nuclei and cytoplasmic structure shown below in fig. lo; X 1500. 

12. One spore; X 1500. 

13. Late stage in cleavage; X 555- 

14. Mature (young) sporangium (small type) ; X 555. 

15. Mature (older) sporangium (large type) ; X 555. 



DECAY OF LUMBER AND BUILDING TIM- 
BERS DUE TO PORIA INCRASSATA 
(B. & C.) BURT 

C. J. Humphrey 
(With Plates 28-30) 

Introduction 

During the past twelve years the writer has been accumulating 
information and material on the decay of timber used for building 
purposes. These investigations have covered the entire United 
States. Part of the data have been secured through correspond- 
ence at the Madison Laboratory of the Office of Forest Pathology, 
cooperating with the Forest Products Laboratory, which has been 
the clearing-house for most of the inquiries of this character made 
to the Federal government, and part by special field work, mainly 
throughout the eastern and southern states and the Pacific Coast 
region. These investigations cover lumber yards and all types of 
buildings from the simplest structures to large industrial plants. 

The greatest economic losses from decay in buildings probably 
occur in those structures where the air is highly humidified either 
by artificial means or through manufacturing processes, such as 
in weave sheds and dye sheds in the textile industry, paper mills, 
etc. A limited' number of fungi have been found doing extensive 
damage in this type of buildings, but Poria incrassata, the fungus 
here under discussion, has not yet been found developing under 
these conditions, although it is frequent in other buildings. 

The decay due to Poria incrassata is quite similar to that pro- 
duced by Merulius lachrymans and has probably been frequently 
confused with it, especially since the fungi^ is often found in a 
sterile condition. In common with Merulius lachrymans, infec- 
tions first start in moist, cool situations, preferably on timber be- 
neath floors which is either in contact with the ground or close to 
it. On the whole it is of greater economic importance than any 
of the members of the Merulius group in the United States. 
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Historical 

In his monograph on “ Merulius in North America/* ^ Dr. E. A. 
Burt first used the name Poria incrassata. As synonyms of this 
he includes Merulius incrassatus B. & C. described in 1849 from 
pine stumps in South Carolina, Merulius spissus Berk., also from 
South Carolina (1872), and Polyporus {Poria) pineus, described 
by Peck from wood and bark of pine, Selkirk, New York, in 1888. 
In 1913, Dr. Adeline Ames described a fungus from Auburn, 
Alabama, which was decaying pine and cypress woodwork in the 
Engineering Building of the Alabama Polytechnic Institute, calling 
it Poria atrosporia Ames on account of the dark spores. Since 
then the fungus has not appeared in literature in connection with 
the decay of timber. 

The writer has compared the types, or fragments of the types, 
of all the above species. Although the hymenium is for the most 
part disorganized, and the dry specimens collapsed and friable, 
there can be no doubt that we are dealing with but a single species. 
The spores are copious in all the collections and are similar in 
color, shape, and size. Representative specimens from the writer's 
collections of F^oria incrassata were also referred to Miss E. M. 
Wakefield at the Kew Herbarium, London, who kindly compared 
them with the tyj^e of Merulius incrassatus B. & C. Her valued 
opinion likewise confirms the findings of the writer in this respect. 
The name Poria incrassata (B. & C.) Burt, having priority, must 
then be used to designate the fungus. 

Description of the Fungus 

No adequate description of the fungus in the fresh condition 
has ever been published. Berkeley and Curtis (Grevillea 1 : 70. 
1872) state that Merulius incrassatus is “dirty white and slightly 
silky ; substance thick, fleshy, folds forming minute shallow brown- 
ish pores.** On the same page in Grevillea, Berkeley describes 
Merulius spissus as “ several inches across, at first membranaceous 
with shallow pale pores about 1/24 of an inch in diameter, then 
much elongated and forming a dark brown mass.** Peck (New 
York State Mus. Rept. 41 ; 78. 1888) states that Poria pinea has 

lAnn. Mo. Bot. Card. 4: 305-362. pi .' 20 - 32 , figs . 1 - 39 . Nov., 1917. 

18 
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‘'the thin subiculum and margin whitish, sometimes tinged with 
yellow ; pores . . . dingy whitish, becoming blackish where bruised 
or wounded, the whole plant becoming blackish or blackish-brown 
in drying/’ Ames, working with dry material, described Poria 
atrosporia (Bot. Gaz. 55: 397-399. 1913) as “pale umbrinous,” 

with “ pores deep luligineous because of the abundance of dark 
spores.” 

These descriptions are entirely too meager for one to gain a 
true conception of the fungus, and the only satisfactory way to 
ascertain the identity of the above species was to make a detailed 
comparison of the type or co-type material. The organism as- 
sumes many different aspects (Pis. 28-30) both in the sterile and 
fruiting condition, in accord with changes in the environment. 
The writer has found the species in all stages of development, but 
only in rare cases are all the characters combined in a single 
collection. 

The most striking character of the fresh fruit-bodies is the 
color, which varies in specimens developed under partial illumina- 
tion, such as obtains in the woods or in partially lighted basements, 
from orange to pale olivaceous (PI. 28, Fig. 1). When growing 
entirely in the dark beneath floors no trace of orange is present. 
However, when the mycelium grows through the cracks in the 
floor into a lighted room, it may form cushions of orange my- 
celium. This has been noted in two instances, the one case in a 
warehouse and the other in an empty lumber storage shed open in 
front. Orange, mycelium has also been observed in partially il- 
lumined basements. Where fructifications have been observed on 
the upper surface of the floor, these have been brown. 

The following field notes present the characters and appearance 
of the fungus when developing under different conditions : 

Field No. 6671. On side of rotten prostrate charred trunk of Thuya plicata 
along roadside in woods, Shelton, Washington, October 4, 1910. 

Plant effused in elongate patches up to 12 inches or more long, 4 to 8 inches 
wide, and 1.3 cm. thick, much contorted when overgrowing a mosgy surface. 
Young plants orange with a pallid-yellowish margin. When mature they become 
pale-olivaceous with the ultimate margin pallid-yellow and the adjacent surface 
orange, shading into olivaceous over the mature pore surface. Margin determi- 
nate but irregular, tomentose. 

Pores subangular or linear-elongate and then up to 2 mm. in length and 
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1/2 to 2/3 mm. in width, up to 7 mm. deep, orange tinged over the lower half. 
Dissepiments entire, thick, fleshy, much thicker than the diameter of the pores 
in young plants. 

Subiculuni 1 to 8 mm. thick, fleshy-fibrous, hygrophanous, breaking with a 
succulent, brittle fracture; with a narrow orange zone followed by a narrow 
whitish zone just beneath the pores contrasting with the hygrophanous lower 
layers. At the thickest portion white over the lower half and hygrophanous- 
white above. 

No. 7833. Beneath Douglas fir flooring laid over sawdust. Lumber storage 
shed near Seattle, Washington. October 13, 1915. 

Plant succulent, fibrous-fleshy, moderately tough, easily separable from the 
substratum, light olive-gray (R)2 when young and fresh, becoming near to 
sepia (R) as it matures, and finally brownish-black or black (PI. 28, Figs. 1—3 ; 
PI. 29, Fig. i). 

Pores up to i cm. deep, averaging 2 to a millimeter, subangular to somewhat 
sinuous, olivaceous at edge, sepia within. Dissepiments much interrupted and 
of uneven heights. 

Subiculum 2 to 3 mm. thick, subgelatinous, with a fibrous, whitish to creme- 
ous layer just beneath the pores, otherwise watery-brown, somewhat lighter in 
color than the pores, attached to substratum by conspicuous tufted fibrils which 
make the plant readily separable from its host. In the mature plant there was 
no suggestion of orange, although the mycelium growing up through the cracks 
in the floor was distinctly of this color. On drying, the plant becomes very 
light in weight, and coarsely frustulate. In this condition it is very fragile and 
easily detached from the substratum on jarring. On account of its succulent 
character when fresh, it is soon destroyed by molds and insects. 

When the fungus fruits on the upper surface of flooring or on 
the exposed surface of interior finish in buildings, the fructifica- 
tions are much firmer in texture (PI. 28, Figs. 4, 5, and 6), and 
often develop a thick whitish subiculum of compact vertical hyphae. 
This cracks widely in drying, the context then being in sharp con- 
trast to the brownish to blackish-brown pore surface. The margin 
in such cases is broadly sterile, puberulent, dirty-whitish, some- 
times tinged with orange. The youngest pores are mere pits, 
which are very shallow. An immature collection (PI. 28, Fig. 8), 
with the pores just forming, taken from beneath a building in 
Washington, D. C., varied, in the dry condition, from ochraceous- 
buff (R) to cinnamon-buff (R) over the pore surface, with a 
broad sterile margin near to light-buff (R). 

Other collections, more or less abortive in character, remind one 
of compact liver (PI. 28, Fig. 5), both in color and consistency. 
Such specimens shrink markedly in drying, separate from the sub- 

2 Ridgway, Robert. Color standards and color nomenclature, 1912, 
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stratum, especially at the margins, and become unrecognizable ex- 
cept to one particularly familiar with the organism. 

The mycelium frequently forms extensive fan-shaped sheets 
(PI. 30, Figs. 1 and 3) particularly when developing between two 
adjoining timbers. This mycelium is whitish when young, but 
becomes tinged with yellowish-olive to brownish as it ages. Such 
sheets of mycelium are very characteristic and are present on many 
of the samples of decayed building timbers sent in to the laboratory 
for identification. In conjunction with cultures derived from the 
infected wood they furnish a ready means of identifying the 
organism. 

In some collections rhizomorphs are present. When young these 
are white and very small (PI. 29, Fig. 2). As they mature they 
become brown to brownish-black and are frequently flattened, in- 
timately imbedded in the mycelial sheets, and closely appressed to 
the decayed wood (PI. 29, Fig. 3). They are largest near the 
ground and may appear as heavy root-like growths which some- 
times spread out as a foot-like attachment where they arise from 
the soil. Only rarely have the smaller strands been observed 
originating from the margin of the fructifications. Flask cultures 
of the fungus on wood (PI. 30, Fig. 2), however, produce an 
abundance of the smaller white strands, which definitely proves 
their association with the species. The large brown rhizomorphs 
associated in nature with the mycelial sheets likewise demonstrate 
their organic connection with this species. This has been further 
verified by positive tissue cultures directly from a rhizomorph. 

In structure the larger strands are very similar to the rhizo- 
morphs described and figured by Falck ^ for Merulius lachrymans. 
They are composed of more or less parallel hyphae, the outer 
cortical layers being dark brown and thick walled and the medulla 
consisting of hyphae of varying size, many of these being differ- 
entiated into large conducting tubes (PI. 29, Figs. 4 and 5). 

The spores are very characteristic. They are elliptical to some- 
what oval (PL 29, Fig. 6) and vary in color from dusky-olivaceous 
to dusky-brown under the microscope. In mass they are Prout's 

8 Falck, Richard. Die Meruliusfaule des Bauholzes. In Moller, A. Haus- 
schwammforschungen, Heft. VI, p. 172 ct seq., pi. lo, 1912. 
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brown (R). The more prevalent sizes are 6.5-7 x 8-10 ft. No 
other species of Poria is known to produce spores of this type. 

The writer has had no opportunity of examining the structure 
in a fresh condition, and since the fungus dries to a collapsed, 
fragile mass it is difficult to study. In dry specimens, as Burt indi- 
cates, the tramal hyphae have a close, parallel arrangement and are 
usually brownish-tinged, along with the rest of the context. In a 
narrow layer just beneath the pores the hyphae are compact and 
in some cases have a tendency to parallel arrangement in the direc- 
tion of the pores. As they approach the substratum they become 
loosely interwoven and frequently distinctly brownish. 

The odor of the dry material is very marked in the case of the 
more succulent fruit-bodies, and reminds one of drying slippery- 
elm bark or certain of the fleshy Hydnums in the dry state. 

Culture Studies 

Spore germination tests with Poria incrassata have never been 
successful, since there was no opportunity in the field to work with 
fresh spores. Fruit-bodies sufficiently fresh for casting spores 
have only been met with four times and the spores obtained did 
not prove viable after returning to the laboratory several weeks 
later. Brown spores are, as a rule, difficult to germinate. In the 
case of Merulius lachrymans, it has been found, however, that 
freshly cast spores will germinate readily on malt agar, and this 
may be the case also with Poria incrassata. 

Many pure cultures have been made, however, from decayed 
wood and in one case from a rhizomorph. These have been 
secured from about fifteen sources. None of the cultures have 
yielded fructifications of even an abortive type. They do, how- 
ever, in some cases show the characteristic orange color reaction 
of the fungus in a minor degree. 

Young cultures are pure white. On malt-extract agar an abun- 
dant mycelium is produced which usually takes on more or less of 
a radiate, strand-like character (PI. 29, Fig. 7). As the cultures 
age they become somewhat tinged with yellowish-olive and occa- 
sionally at the upper limits of growth in a test tube or flask they 
may become orange-tinged. On wood in flasks they produce a 
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moderate white growth with numerous small, white strands closely 
appressed to the wood. 

The rate of growth at different temperatures has been deter- 
mined, using malt-extract agar of the following composition : 


Extract of i pound lean beef in distilled water looo cc. 

Lofflund’s malt extract 25 gms. 

Agar-agar 20 gms. 


(Carefully filtered, but reaction not adjusted.) 

Twenty cubic centimeters of the medium were poured into a 
lOO-mm. Petri-dish and inoculated at the center with a small rec- 
tangle of mycelium with adhering agar cut from another Petri- 
dish. The cultures were prepared in duplicate and incubated for 
4 weeks at 12°, 16°, 20°, 24°, 28°, 30°, 32°, and 34° Centigrade. 
The growth was measured at intervals of a week and recorded as 
radial growth in millimeters. The results are shown in Table 1. 

TABLE I 


Effect of Temperature on Mycelial Growth of Porta incrassata 


Temper- 
ature 
(Deg, C.) 

r'“ 

Age of Radial 
inoculum ; 

(Days) , j 

growth 

2 wks. 

in mill 

3 wks. 

inieters 

4 wks. 

Character of 
growth 

12 

— 0 

3-5 

5.5 

9 

1 

Fluffy white; somewhat radi- 
ate. i 

16 

15 I 6 

16 

27 

42 

Fluffy-radiate; white; some- 
what zonate. 

20 

20 9 

33.5 

47 + 

— 

Fluffy-radiate; white, creamy 
at center; somewhat zonate. 

24 

— . 14 

47 

— 

— 

Fluffy-radiate; white 

28 

20 1 20 

1 

47 + 



Fluffy-radiate; margin white, 
older growth fawn to pink- 
ish-violet. 

30 

15 ' 30 

37 

47 + 


Fluffy-radiate; margin white 
shading into brownish then 
violet over center. 

32 

— 9.5 

j 

21 

32.5 

46 

Fluffy-radiate; at first white, 
then margin white, shading 
into yellow and finally pink- 
ish-cinnamon over center. 

34 

21 i 0 

0 

0 




In Petri-dish culture the fungus shows predominantly a fluffy- 
radiate growth which will cover a 100-millimeter dish in about 
ten days at 28° C., which appears to be the optimum for the 
fungus, although growth is nearly as good at 24° C. The color 
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changes, varying from yellow to pinkish-cinnamon as the mycelium 
ages, are quite conspicuous at temperatures of 28° C. and above. 

The action of the fungus on various woods, comprising repre- 
sentatives of thirteen genera of conifers and twenty-live genera 
of broadleaf trees, has been tested by means of laboratory cultures 
in 2-liter Erlenmeyer flasks (PI. 30, Fig. 2). The cultures were 
prepared as follows: 

A quantity of small spruce and hemlock or mixed hardwood 
blocks, depending on whether coniferous or broadleaf species were 
under test, were soaked in water to saturation and sterilized in 
the autoclave at 15 pounds steam pressure for about 3 hours. 
This treatment forced out the excess water and put the blocks in 
good moisture condition for decay. A layer of these was then 
placed in the bottom of the flask. On top of these were placed 
from ten to twelve of the blocks which it was desired to test. 
These were, as a rule, 2 inches long and % x ^ inch in section. 
They had previously been dried at about 102° C. for 48 hours 
and weighed. 

After the insertion of the test blocks, another layer of culture 
blocks was added to the flask, together with a pledget of wet 
cotton. The flasks were then capped with oilcloth and cotton and 
sterilized on three successive days at 100° C. for periods of 45, 
30, and 30 minutes, respectively. They were inoculated by empty- 
ing into the flask a culture of the fungus developing on a bean pod. 
The tests were run for two years, but since a number of the flasks 
required reinoculation and the further addition of water several 
months after starting, the effective test period for these was actu- 
ally less than the period indicated. 

At the end of the period the test blocks were removed, dried as 
before, and weighed. The resulting loss in weight was taken as 
the criterion of decay under the conditions of test outlined, the 
percentages being computed on the basis of the original, dry 
weight. The results on the heartwood are given in Tables 2 and 3. 
In judging the condition of the wood it should be kept in mind 
that losses of 50 per cent and over mean that the timber was thor- 
oughly decayed, and, as a rule, was sufficiently friable when dry 
to be pulverized between the fingers. 
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TABLE 3 

Durability of the Heartwood of Coniferous Species Against 
Poria incrassata 

Labo- Maximum loss In 

Speclea ratory weight in 24 mos. 

Nov (per cent) 

Abies amahilis. Silver fir ii8 47.8 

Abies concolor. White fir 83 34.4 

Abies grandis, Lowland white fir 224-16 43.5 

Chamaccyparis lawsoniana, Port Orford cedar... 319-76 39.6 

Chamaecyparis nootkatensis, Alaska cedar 318-4 1.8 

Juniperus caltfomica, California juniper 142 34.8 

Juniperus occidentalism Western juniper 121 56.8 

Juniperus pachyphloca, Alligator juniper 463-16 24.2 

Larix europacus, European larch 126 51.5 

Larix occidentalism Western larch 122- 46.4 

Libocedrus decurrens. Incense cedar 318-11 0.9 

Picea canadensis. White spruce 60 37.0 

Ptcea cngelmanni, Engelmann spruce 15-25 19.4 

Picca rubens, Red spruce 226-84 19.4 

Ptcea sitchensism Sitka spruce 325-88 24.6 

Pinus contorta, Lodgepole pine 10-2 59.8 

Pinus echinata, Shortleaf pine 203-1 38.7 

Pinus lambcrtiana, Sugar pine 122 24.2 

Pinus monticola, Western white pine 224-2 43.3 

Pinus palustris, Longleaf pine 176-38 55.2 

Pinus pondcrosa, Western yellow pine 224-21 70.2 

Pinus resinosa, Norway pine 127 54.6 

Pinus rigida. Pitch pine 156 57.8 

Pinus strohus. White pine 120 31.2 

Pseudotsuga taxifolia, Douglas fir 354-5 37-2 

Sequoia sempervirens, Redwood 28.6 

Sequoia washingtoniana, Bigtree 40 37.5 

Taxodium distichunt. Bald cypress 14 30.1 

Taxus brevifoliam Pacific yew 263- 8.9 

Thuya occidentalism Northern white cedar 124 42.5 

Thuya pHcata, Western red cedar 224-8 40.8 

Tsuga canadensis. Hemlock 226-9 21.0 

Tsuga hctcrophylla. Western hemlock 13-4 13.4 

Tsuga mertensiana, Mountain hemlock 136 29.0 


In presenting these durability figures, the writer does not wish 
to draw any comparison between the different species, since the 
cultures were not under sufficiently uniform control, particularly of 
moisture, to warrant it. The point to be emphasized is that we are 
here dealing with an omnivorous saprophyte which is capable of 
attacking and destroying almost all of the commercial woods of 
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TABLE 3 

Durability of the Heartwood of Broadleaf Species 
Porta incrassata 


Labo- 

Speclea ratory 

No. 

Acer tnacrophylluntj Broadleaf maple i6o 

Acer saccharinum, Silver maple 135 

Aesculus octandra, Yellow buckeye 149 

Amelanchicr canadensis, Serviceberry 226-102 

Betula lenta, Sweet birch 197-27 

Castanea dcntata, Chestnut 245- 

Catalpa speciosa. Hardy catalpa 104 

Celtis occidentalis, Hackberry 211- 

Fagus atropunicca. Beech 

Fraxinus amcricana. White ash 256-3 

Fraxinus hiltmoreana, Biltmore ash 161- 

Fraxinus lanccolata, Green ash 223-4 

Fraxinus nigra, Black ash 219- 

Glcditsia triacanthos, Honey locust 368—22 

Hicoria glabra. Pignut hickory 72439 

Hicoria pecan, Pecan 176 

Ilex opaca, American holly 226-70 

Juglans cincrca. Butternut 226-131 

Juglans nigra, Black walnut 608 

Liquidambar styraciftua, Red gum 72559 

Liriodendron tulipifera, Yellow poplar 226-14 

Magnolia frascri, Fraser umbrella 226-122 

Nectandra rhodci, Greenheart 

Nyssa sylvatica, Black gum 226-72 

Platanus occidentalis. Sycamore 153 

Populus dcltoidcs. Cottonwood 368-1 

Prunus pcnnsylvanica. Wild red cherry 226-45 

Prunus serotina, Black cherry i97~33 

Quercus alba. White oak 72919 

Qucrcus Calif ornica, California black oak 166 

Quercus densi flora. Tan oak 15 

Quercus garryana, Oregon oak 319-42 

Qucrcus macrocar pa, Burr oak 211-27 

Quercus michauxii, Cow oak 73009 

Quercus nigra. Water oak 163 

Quercus prinus, Chestnut oak 226-93 

Rhus hirta, Staghorn sumach 211- 

Robtnia pseudacacia, Locust 226-131 

Salix nigra. Black willow 132 

Sassafras sassafras, Sassafras 226-127 

Tilia americana. Basswood 73189 

Ulmus pubcscens. Slippery elm 211-6 


Against 


Maximum loss In 
weight in 24 mos. 
(per cent) 

67.5 

66.4 

77.3 

75.0 
73-6 

19.6 

27.3 

76.2 

68.6 

67.4 

63.2 

75.2 
62.6 

67.2 

49-9 

72.0 
54-5 

42.1 

52.5 

29.0 

67.5 

30.9 

59-2 

67.6 

73.4 

78.2 

64.6 

26.5 

55.0 

76.0 

10.6 

48.5 

64.9 

62.8 

42.8 

66.9 

48.9 

78.1 

57.3 

82.5 

55.9 
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the United States. Even such reputedly highly durable woods as 
cedars, cypress, junipers, sequoias, catalpa, greenheart, black locust, 
sassafras, white oak, black walnut, and black cherry are severely 
attacked, and in some instances completely destroyed. 

The fact that commercial losses have so far been limited to 
coniferous timber is purely a matter of circumstance, not of poten- 
tialities. The writer has several records, however, in which broad- 
leaf species have been severely attacked. In one case nail kegs, 
presumably constructed of broadleaf timber, rested on a decayed 
floor and were completely destroyed; in another instance an oak 
crate, containing a steel cylinder, was placed on the floor in an 
engine room of a Georgia planing mill, and although the floor was 
dry and showed no apparent rot, within three or four months the 
under part of the crate was rotten and the cylinder was covered 
with mycelium “ as though it had been wrapped in cotton bat- 
ting ; a third instance was of red oak flooring in a dwelling in 
Tennessee. 

Economic Features 

Decay in Lumber Sheds and Stored Timber 

The organism has an unprecedented record for destructiveness 
to timber used for building construction. The lumber industry is 
a particularly heavy sufferer. Twenty outbreaks in lumber storage 
sheds are known, most of them being very severe. Four of these 
were on the Pacific Coast, ranging from Seattle to San Francisco, 
and the remainder in the states of Alabama, Georgia, Louisiana, 
Mississippi, and eastern Texas, 

It is impossible to trace the origin of these infections, but the 
conditions which have favored their development are obvious in 
most cases. Many of them had become widespread and very de- 
structive before they were called to our attention. As a rule, the 
sub-floor timbers or the foundations for the lumber piles were 
infected first, the fungus then passing up into the flooring, where 
present, and ultimately into the base of the piles (PI. 30, Fig. 4). 
Some of the sheds were built on swampy grqund, and although 
the foundations were sufficiently elevated to secure air circulation, 
this did not reduce the moisture enough to prevent the spread of 
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the fungus from the soil upward. In such cases artificial drainage 
helped to correct the difficulty, but usually was not a remedy after 
the decay had once started. In other cases the foundation timbers 
were close to the ground, or in contact with it, a condition which 
frequently leads to decay in building timber, regardless of whether 
the soil is obviously moist or not. 

Several instances have been noted where flooring in lumber sheds 
has been laid on stringers two to three inches thick resting directly 
on the soil or on various filling materials, such as cinders, sawdust, 
etc. This has invariably led to decay and frequently resulted in 
severe losses in lumber stocks stored thereon, for once the infec- 
tion has passed upward into the flooring, it is readily transmitted 
to the stored material by contact. Kiln-dried stock appears to be 
as susceptible to infection as air-seasoned material. 

In one case the mycelium was observed to pass upward to a 
height of five feet in a bundle of Douglas fir stepping end-piled 
on such a decayed floor. In other instances infection has been 
found running up posts in lumber sheds for six feet or more, and 
in some cases producing fructifications on them. 

In only two instances has infection in the open yard been noted. 
In one of these cases about 20,000 feet of 6" x 6" sap pine were 
destroyed. This was piled on very low foundations. The fungus 
(probably Poria htcrassata, since this was the organism prevalent 
in other parts of the yard) passed upward into the piles for 8-10 
feet, although the timbers were separated by crossing strips 1 inch 
thick. After disposing of the infected wood for fuel, the new 
foundations were built somewhat higher and no further trouble 
was experienced with piles in the open. 

The direct losses due to damage to lumber sheds and to the 
destruction or degrading of timber in storage are difficult to esti- 
mate, since detailed records are rarely kept. 

At one retail yard in Alabama (PI. 30, Fig. 4) the losses were 
estimated at between $1,000 and $2,000, occasioned by sporadic 
infections over a period of about seven years. This includes the 
total loss of two carloads of 6" x 6" pine timbers, about 20,000 
feet b.m., just mentioned. At this yard considerable repair work 
was done both in the frame office building and in the storage sheds 
before the fungus was brought under control. 
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In a lumber yard at Houston, Texas, severe decay occurred in 
pine lumber close-piled in a shed for three to four months. About 
15,000 feet of lumber were destroyed, as well as thirty to forty 
thousand heart cypress shingles. The total loss was about $500. 

At another yard in south Georgia an estimated loss of $10,000 
is reported. 

The losses at certain other plants may be far in excess of these, 
judging from personal inspections made by the writer and infor- 
mation furnished by operators. The cost of replacing foundation 
timbers which have failed through decay is very often merged in 
the general upkeep, and this is particularly true where* timbers 
here and there are replaced as failure occurs. Likewise consider- 
able amounts of decayed stock are probably discarded, without 
particular attention, at the time piles are broken down. If a 
record were kept of the actual losses thus sustained, both in time 
and material, the results would be startling in many cases. In 
the aggregate the losses must run into the hundreds of thousands 
of dollars yearly when we take into consideration foundation tim- 
bers and other supports, flooring, stock, and the labor involved in 
repairs. 

Decay in Buildings 

The greatest damage, however, is not to the lumber dealer, but 
to the ultimate consumer of the infected products, for in all prob- 
ability many of the outbreaks in buildings are directly traceable to 
infectibns starting in the lumber yard. While decayed stock would 
not normally be sold for structural purposes, nevertheless a dealer 
does not usually cull his product more closely than absolutely nec- 
essary to satisfy business standards. Incipient infections could 
readily pass the usual inspection and would constitute just as 
severe a menace as the more conspicuous decay. 

The fungus is known to be widely distributed in buildings 
throughout the country (PI. 30, Figs. 5 and 6). The writer has 
investigated, or has records of, more than thirty cases. The 
organism is a domesticated species and reaches its best develop- 
ment in buildings. Its occurrence in the woods is comparatively 
rare, but there is little doubt that infections in lumber yards and 
buildings have originally come from the forest. Undoubtedly as 
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our knowledge of the fungous flora of the forest increases a wider 
distribution and prevalence of the organism will be demonstrated. 

At the present time infections in buildings (outside of lumber 
storage sheds) are known from at least thirteen states, principally 
in the southern United States and Pacific Coast region. Many of 
these buildings are frame residences, but other structures, such as 
stores, factories, warehouses, and churches, fall a ready prey as 
well. The damage to many of these buildings has been extensive. 

In all cases the outbreaks have started beneath the first floor, 
particularly where this has been placed over moist ground. It is 
not necessary, however, that the sub-floor timbers and floors be 
close to the ground, for in the moist climate of the Gulf states 
houses built over apparently dry sandy soil and well ventilated 
beneath have suffered heavy losses. In frame buildings the fungus 
spreads from the sub-floor timbers up the walls and usually first 
becomes evident by the rotting and shrinking of baseboards, panels, 
wainscoting, door casings, etc. The shrinkage, and consequent 
opening of the joints, exposes the whitish mycelium behind. These 
are very conspicuous features. 

Not only does the fungus run up the walls behind interior finish 
and between the studding of plastered walls (PI. 30, Fig. 5), but 
it will also readily pass up simple interior partitions consisting of 
half -inch ceiling lumber nailed on either side of upright strips, 
and in one case it was found extending up a partition of single 
thickness half-inch beaded stock placed vertically. In one dwelling 
the organism passed up a double interior wood partition to the 
ceiling of the room, a height of about ten feet. In another case 
it extended up a similar partition between two rooms, each con- 
taining a coal stove operated during the entire winter, for a dis- 
tance of six to eight feet. In one of the rooms the stove was set 
as close to the partition as safety would permit. 

How the fungus can obtain sufficient moisture under such cir- 
cumstances has not been determined, as rhizomorphs are usually 
lacking in such places. Invariably, however, rather compact sheets 
of fan-shaped mycelium form within the wall cavities and this may 
function in water conduction. Likewise, the further possibility of 
water production by the disintegration of the fiber in the decay 
processes offers a hypothesis worthy of further investigation. 
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Not alone does the fungus destroy the timber of the buildings, 
but it will also readily infect objects in contact with the decayed 
wood. Thus window sash, doors, wall board, nail kegs, tarred 
roofing (PI. 30, Fig. 3), asphalt shingles, cement-asbestos shingles, 
galvanized fencing wire, and various documents and minor items 
stored in infected buildings have been destroyed or damaged. 

The fungus works very rapidly and for this reason has occa- 
sioned serious concern in more than one household. In some 
instances tenants have complained of the floors breaking through 
in walking about, or the post of a bed has crushed through, or a 
door has fallen from its hinges. These events are at the least dis- 
concerting, although they may not be particularly dangerous. 

At the University of Florida a large floor area in one of the 
modern brick buildings was destroyed and several large uprights 
attacked within two years. In a brick store building six years, old 
at Kissimmee, Florida, the floor had rotted out, and the new floor- 
ing put in had also rotted through in places within a year after 
replacement. A frame residence at St. Lucie, Florida, suffered 
severe loss in three years, and by five years about one fourth of 
the house was visibly affected. In a residence at Thomasville, 
Georgia, decay started in a property twenty years old and extended 
to a height of about 14 feet, rotting sills, joists, studding, siding, 
etc., necessitating repairs amounting to $850. A cottage at Louis- 
ville, Kentucky, built about three years, suffered badly from the 
decay of sub-floor timbers, flooring, and casings, with a loss of 
about $150. A residence in Memphis, Tennessee, required sev- 
eral hundred dollars for repairs. In a fine residence at Shreve- 
port, Louisiana, a considerable part of the front wall and 750 feet 
of flooring had to be replaced within three years after construc- 
tion, necessitating an expense of about $3,000. In a store at Baton 
Rouge, Louisiana, heart cypress ceiling laid over a brick wall lasted 
but six months. 

The facts at hand thus indicate that Poria incrassata is a par- 
ticularly destructive and rapid-growing organism which attacks 
practically all species of wood. The only timbers which have been 
observed rotting under natural conditions are, with the exception 
of the hardwood material previously mentioned, species of south- 
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ern pine, Douglas fir, and cypress. This is the case since these 
timbers are the principal structural material in the regions where 
the fungus prevails. The organism is spreading rapidly, mainly 
throughout the southern and Pacific Coast states. It is becoming 
more or less epidemic in character and is apparently introduced 
into new buildings in certain cases through the use of infected 
lumber. The situation is becoming so acute that it is necessary 
to take immediate steps to bring the many infections under control 
and eradicate them wherever possible. 

The severely decayed wood is brown and breaks up into irregu- 
lar chunks by the formation of shrinkage cracks both across and 
in the direction of the fiber, the crevices frequently containing 
sheets of white mycelium. 

Since the organism apparently thrives under conditions which 
at times are not favorable to the growth of most other fungi, it 
assumes special importance in buildings, and recommendations for 
control must take into consideration all the factors in the life 
history. 

Control Measures 
Prevention 

In controlling this fungus our first attention should be directed 
toward preventing new infections. The two main points to con- 
sider in this connection are, first, an improvement of the sanitary 
condition of lumber yards, particularly with respect to the presence 
of infected or rotting debris about the yard which may serve as a 
source of infection, and, second, suitable changes in building de- 
sign, so as to eliminate, as far as possible, the more favorable 
conditions for fungus attack. 

In every case timber storage yards should be kept as free as 
possible of all decayed material and weeds should be kept down, 
as these impede free air circulation. Surfacing the soil with cin- 
ders is always highly advisable and wherever the yards are located 
on wet ground, or where subject to periodic wetting, they should 
be properly drained. Lumber storage sheds can be rendered fun- 
gus-proof by using for the foundations, both for the sheds and 
the piles, either such substances as concrete, brick, or stone, or 
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timber thoroughly treated with an antiseptic, such as coal-tar 
creosote, zinc chloride, or sodium fluoride. If it is not considered 
feasible to make the entire foundation of one or the other of these 
substances, at least the piers or blocking upon which the support- 
ing timbers rest should be of this type of material. This will 
prevent the fungus from passing upward from the soil. The 
foundation should be 12 to 18 inches off the ground and fully 
ventilated beneath from all sides. When the piles are erected 
every bit of suspicious wood should be carefully culled and either 
segregated or destroyed. This is essential, since decay may be 
started in a pile by the inclusion of even a trace of living fungus.* 

Since timbers often apparently become infected in the lumber 
yard, the above precautions will reduce to a considerable extent 
outbreaks of the fungus in buildings. In addition, however, the 
consumer has several points to consider in the proper inspection 
and use of timber after it comes into his hands. These may be 
summarized as follows : 

1. All timber and organic products used in building construction should be 
carefully inspected for the presence of infection or decay, and suspected mate- 
rial should be rejected. 

2. Floors should never be laid directly on the soil or over brick or concrete 
in basements unless the timber has first been given a thorough treatment with an 
efficient antiseptic, such as coal-tar creosote, zinc chloride, or sodium fluoride. 

3. Other basement or sub-floor timbers which are more or less subjected to 
moisture should be given some measure of protection by dipping the timbers, 
spraying, or giving them two to three brush applications with hot coal-tar creo- 
sote, or where the color and odor of this substance are objectionable, with a 6 
per cent water solution of zinc chloride or a 4 per cent solution of sodium 
fluoride. 

4. Timbers should not be embedded in concrete, brick, or stone walls without 
leaving ventilation around the ends of the timber by suitable boxing, and even 
then one of the above preservatives should be carefully applied, using as much 
preservative as the timber will absorb. 

* 5. If for any reason it is necessary to use untreated timber for the lower 
floor supports heart material of naturally durable species should be carefully 
selected. It should be kept in mind, however, that even the highest grade 
heartwood is far from being immune to decay once this fungus becomes started. 
The sapwood of none of our commercially available species is suitable for this 
purpose, and is only to be recommended when thoroughly treated. It can then 

4 A further discussion of this subject will be found in United States De- 
partment of Agriculture Bulletin 510, “Timber storage conditions in the. eastern 
and southern states with reference to decay problems," 1917, by the present 
writer. This bulletin is being revised and will soon be reissued. 
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be advantageously used on account of the good absorptions and penetrations 
secured. Dipping, spraying, or brush applications are not dependable where 
much sapwood is involved. 

6. Preference should always be given to thoroughly dry timber. When 
used in a green or moist condition wood is very apt to become infected, and does 
not take preservative treatment readily by any of the non-pressure processes. 

7. Ample ventilation of basements is very desirable, as a general rule, al- 
though where the basement air is somewhat warmer than the outside air, and 
highly humid, the entrance of the colder outside air may lower the dew point 
sufficiently to carse condensation of water on the timber. This will naturally 
lead to even more rapid decay than formerly. 

Eradication 

When the fungus has once gained entrance the only feasible 
remedy is complete eradication of every trace of infection. This 
must be thorough. Timbers must be cut back at least two feet 
beyond all trace of decay to insure success. If the job is not 
thorough the organism will continue to develop. After eliminating 
and destroying any of the stored lumber which is visibly infected, 
the remainder of the stock in the immediate vicinity of the infec- 
tion area can be further safeguarded by running it through the 
dry kiln, where such equipment is available. The usual approved 
methods for kiln-drying coniferous stock will kill any traces of 
fungus which may have been overlooked, particularly in 1- and 2- 
inch stock. For larger timbers the treatment will have to be care- 
fully supervised and tested for efficacy, in order to be sure of 
success. 

Sound timbers adjacent to the infection should be surface- 
treated as just indicated and the adjacent masonry and soil 
sprinkled or sprayed with the same antiseptic. The timber used 
in replacement should be selected and handled in the manner 
already discussed for new construction. Footings or piers in con- 
tact with the soil should be either of masonry or thoroughly treated 
timber. In cases where flooring in contact with the ground has 
decayed, and the soil is thus thoroughly infected, either concrete 
or thoroughly treated timber is likewise indicated. 

It should be kept in mind that no light preservative treatments 
will offer full protection, and in no case will they eradicate infec- 
tions already in the wood. 

Investigations in Forest Pathology, Bureau of Plant Industry, 

In Cooperation with the Forest Products Laboratory, 
Madison, Wisconsin 
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DESCRIPTION OF PLATES 
Plate 28 

Fig. z. A normal olive-gray fructification on the underside of pine flooring 
in a warehouse for tarred roofing paper in eastern Texas. Photographed in a 
fresh condition. 

Fig. 2. A fresh olive-gray fruit-body from the underside of Douglar fir 
flooring in an open lumber storage shed at Seattle, Washington. (See also PI. 
29, Fig. I.) 

Fig. 3. Section of fructification shown in Fig. 2, showing well-developed 
pores about i cm. long. 

Fig. 4. Abortive brownish-black fructification on pine partition separating 
a servants’ toilet from an adjoining woodshed at Gainesville, Florida. Fungus 
fruiting in the partially illuminated shed. Note the thick subiculum of ver- 
tically arranged hyphae which become very conspicuous when the fungus cracks 
from drying. 

Fig. 5. Abortive brown liver-like fruit-body from the upper surface of pine 
floor planks in a cotton warehouse in Mississippi. 

Fig. 6. Abortive thin brown fruit-body on pine wall sheathing in a small 
workshop at Riderville, Alabama. 

Fig. 7. Old blackish-brown fructification on the reverse side of sheathing 
similar to that shown in Fig. 6. 

Fig. 8. A thin young cinnamon-buff fruit-body on the fotmdation timbers 
in one of the temporary government buildings in Washington, D. C. This build- 
ing was erected during the recent war and has already failed at several points 
as a result of this infection. 


Plate 29 

Fig. I. An old dry fruit-body on the tmderside of Douglas fir flooring in 
an open lumber shed at Seattle, Washington. 

Fig. 2. White strand-like mycelium and small white to brown rhizomorphs 
on the underside of pine flooring in a warehouse for tarred roofing pas>er in 
eastern Texas. (See also PI. 28, Fig. 1.) 

Fig. 3. Large brownish rhizomorpfis closely embedded in a mycelial sheet 
on the under surface of a pine floor board. This floor was laid on z** m!* 
timbers placed on edge on a brick pavement in the^basement of a church at 
Natchez, Mississippi. 

Fig. 4. Cross section of large rhizomorph tmder low magnification. The 
openings toward the center are conducting tubes. 

Fig. 5. Central portion of same rhizomorph under higher magnification 
than in Fig. 4. 

Fig. 6, Spores of Poria incrassata. 

Fig. 7^ A Petri-dish culture of Poria incrassata grown for 22 days at 30® 
Centigrade. 


Plate 30 

Fig. I. Heart cypress shingles showing an abtmdance of white to ydilowi^ 
fan-shaped mycelium. The fungus coated the shingles throughout the bundles 
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and in a short time totally destroyed 30 to 40 thousand shingles at a retail 
lumber yard in Houston, Texas. 

Fig. a. A pure culture of Porta incrassata in a 2-liter Erlcnmeyer flask 
prepared for testing the durability of various woods. Note the strandlike growth 
of the fungus. 

Fig. 3. Mycelium on the- surface of tarred roofing paper stored over an 
infected floor. The fungus invaded the lower end of the rolls and destroyed a 
considerable amount of the stock. 

Fig. 4. An infected pine post and stringers in an open lumber shed at a 
retail lumber yard in Birmingham, Alabama. The fungus has run upward to 
the second bin, a distance of 5 to 6 feet. New sound planks were, in some 
cases, piled in close contact with the diseased posts. The infection will thus 
be transmitted in the course of a few days to every plank in the pile. The 
losses on this yard amounted to $1,000 to $2,000. 

Fig. 5. Infection within a plastered partition wall in a church at Klansas 
City, Missouri, after one side of the wall has been tom away. A large area 
of flooring laid over cement was also rotted. 

Fig. 6. Pine floor in the basement of a church in Natchez, Mississippi. 
The floor is laid on 2** x 4" pine stringers placed edgewise and resting on a 
brick pavement. This timber gave very short service. 



FLORIDA FUNGI— I 


W. A. Murrill 

A number of fungi were picked up by me at various places in 
Florida during March, 1923, when I was fortunate enough to be 
able to make a collecting trip through portions of the state. As 
the season was very dry, few fleshy fungi were seen, even in the 
hammocks, where most of my time was spent. Instead of repeat- 
ing the word ‘‘ hammock in my locality notes, the reader will 
please understand it after most of the places mentioned, like Deer- 
ing. Snapper Creek, Brickell, Royal Palm, and Brooksville. At 
Tarpon Springs and New Smyrna the collecting grounds were 
mostly dense woods along streams or in low places. The Florida 
pine lands were much too dry when I saw them to yield anything 
of special mycological interest. 

AGARICACEAE . 

Drosophila appendiculata (Bull.) Quel. Brooksville. 

Lentinus crinitus (L.) Fries. Brooksville, New Smyrna, Royal Palm. 
Lentinus strigosus (Schw.) Fries. Brooksville. 

Lentinus velutinus Fries, Brooksville. 

Plicatura LATERiTiA (Berk. & Curt.) Murrill. Tarpon Springs. 

Pluteus cervinus (Schaeff.) Quel. Brickell, Brooksville. 

ScHizopiiYLLUS ALkEus (L.) Schroet. Tarpon Springs. 

PILEATE POLYPORACEAE 

Bjerkandera adusta (Wind.) P. Karst. Brooksville, New Smyrna. 
Cerenella farinacea (Fries) Murrill. New Smyrna, Royal Palm. 

Cerenella Ravenelii (Berk.) Murrill. New Smyrna, Royal Palm. 
CoRiOLELLUS SERiALis (Fries) Murrill. Tarpon Springs. 

CoRiOLOPSis crocata (Fries) Murrill. Brickell, Royal Palm. 

CoRiOLOPSis RiGiDA (Bcrk. & Mont.) Murrill. Royal Palm. 

CoRiOLUS BiFORMis (Klotsch) Pat. Brooksville. 

CoRiOLUs BRACHYPus (Lcv.) Murrill. Deering, Snapper Creek. 

CoRiOLUs MAXIMUS (Mont.) Murrill. Brickell. 

CoRiOLUS MEMBRANACEUS (Sw.) Pat. Dccring, New Smyrna. 

CoRioLus NiGROMARGiNATus (Schw.) MurHll. Brooksville. 

CoRiOLUs ocHROTiNCTELLUs Murrill. Deering. Apparently an abnormal, stipi- 
tate form of this Mississippi species. 
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ComoLUS PiNSiTus (Fries) Pat. Brickell, Deering, Snapper Creek. 

CORiOLUS SERICEOHIRSUTUS (Klotsch) Murrill. On red cedar at New Smyrna. 
Very nearly related to C. pinsitus. 

CoRiOLUs SECTOR (Ehrenb.) Pat. Brooksville, Deering, Snapper Creek, Tarpon 
Springs. 

CoRiOLUS VERSICOLOR (L.) Qucl. Brooksville, New Smyrna. 

Cycloporellus iodinus (Mont.) Murrill. Brooksville, Royal Palm, Snapper 
Creek. 

Daedalea amanitoides Beauv. Brooksville. 

Daedalea cokfragosa (Bolt.) Pers. Brooksville. 

Elfvingia tornata (Pers.) Murrill. Brooksville, Deering, Snapper Creek. 

Elfvingiella marmorata (Berk. & Curt.) Murrill. On decayed spot in trunk 
of living live-oak on a street in Brooksville. 

Fomes roseus (Alb. & Schw.) Cooke. On red cedar at New Smyrna. 

Fomitella supina (Sw.) Murrill. Brooksville, Deering, Royal Palm. 

Ganoderma subincrustatum Murrill. Coconut Grove. 

Ganoderma sulcatum Murrill. Abundant on cabbage palmetto at New Smyrna 
and also found on the same host near Tarpon Springs. 

Gloeophyllum hirsutum (SchaefF.) Murrill. Royal Palm, Tarpon Springs, 

Gloeophyllum striatum (Sw.) Murrill. Brooks\^lle. 

Hapalopilus gilvus (Schw.) Murrill. Brooksville, Deering, Tarpon Springs. 

Hapalopilus licnoides (Mont.) Murrill. Brooksville, Deering, Royal Palm, 
Snapper Creek. 

Inonotus fruticum (Berk. & Curt.) Murrill. Deering. 

Lenzites betulina (L.) Fries. Brooksville. 

Pogonomyces hydnoides (Sw.) Murrill. Brickell, Brooksville, Deering, Royal 
Palm, Snapper Creek, Tarpon Springs. 

Polypcrus arcularius (Batsch) Fries. Brooksville, New Smyrna. 

Pycnoporus sanguineus (L.) Murrill. Brooksville, Deering, New Smyrna, 
Royal Palm, Snapper Creek. 

Pyropolyporus Calkinsii Murrill. Resupinate form on live-oak near Tarpon 
Springs. 

Pyropolyporus dependens Murrill. Common on live-oak trunks at Brickell 
and Deering. 

Pyropolyporus Langloish Murrill. Snapper Creek. Apparently a form of 
this Louisiana species which dried up and became indurate before fully 
expanding. 

Trametes amygdalinus (Berk. & Rav.) comb. nov. (Polyporus amygdaJinus 
Berk. & Rav.; Berk. Grevillea i: 49. 1872.) Described from South Caro- 

lina on oak, and sent to me in fine examples from Alabama by Dr. R. P. 
Burke. I found it on old live-oak logs in the big hammock at Brooksville. 
Trametes cubensis (Mont.) Sacc. is probably its nearest relative. The be- 
ginner might possibly confuse it with LacHporus sulphureus, but it is not 
brilliantly colored and the context is not rigid when dry. 

New York Botanical Garden 



CORDYCEPS SPHINGUM (SCHW.) IN THE 
PHILIPPINES 


Albert W. C. T. Herre 

The accompanying figures are of a sphingid moth belonging to 
the genus Acosmeryx Boisd., according to Mr. W. Schultze, ento- 
mologist of the Bureau of Science. The moth is a mere chitinous 
shell, its singular appearance being due to the growth of a well- 
known insect-destroying fungus, Cordyceps sphingum. The long 
spikes protruding in every direction from the moth are the asco- 
phores, or fruiting branches, of the fungus. Through the kind- 



Fig. I. Cordyceps sphingum. 


ness of Father Sanchez, S. J., the Bureau of Science has received 
a specimen collected at Camp 2, on the Benguet road. Mountain 
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Province, by Senor Ferreira. It is thoroughly typical, agreeing 
in all essentials with Tulasne’s ^ figures. 

This species occurs on sphingid moths and on Orthoptera 
(locusts and katydids) from North Carolina to Brazil, being com- 
mon in the West Indies. It has also been reported from Darjeel- 
ing, India, on two moths of the Noctuidae, Spirama retorta, and a 
species of Hypena. European records from Scotland and Switzer- 
land are more or less doubtful, as are certain records from the 
northern United States. As a general rule mycologists have called 
every Isaria-like fungus parasitic on a moth Isaria or Cordyceps 
sphingum, without comparison with authentic herbarium material. 

The occurrence of this striking-looking insect-destroying fungus 
in the mountains of Northern Luzon adds greatly to our knowl- 
edge of its distribution and is a notable find. 

Bureau of Science, 

Manila, P. I. 

1 Tulasne, Sel. Fung. Carpol., 3 (1865), 12, Tab. /, figs, i and 2. 
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Abies canadensis, 184 
Acanthonitschkea, 61 ; macrobarbata, 
63; argentinensis, 61, 62 
Acer pseudopiatanus, 157 
Acosmeryx, 280 

Agarics, Dark-spored, Psilocybe — V, i 
Agaricus, 100; arenulinus, 8; auto- 
matoides, 7; caerulipes, g; campto- 
pus, 4; dichrous, 18; distans, 191; 
elongatipes, ii; ericaeus, 21; foed- 
eratus, 150; foenisecii, 13; falci- 
folius, 151; comaropsis, 150; limi- 
cola, 14; limophilus, 4; modestus, 
3; murcidus, 22; pholidotus, 150; 
polycephalus, 7 ; phyllogenus, 3 ; 
pulicosus, 22, 15 1 ; rhodophaeus, 22, 
151; semilanceatus, 22 ; spadiceus, 
16, 17; squalidellus, 6; Sullivantii, 
22, 151 ; udus, 18 
Alternaria polypodii, 240 
Amanita, 243 ; Frostiana, 243 
Amanitopsis, 243 ; vaginata, 243 
Amauroderma subrenatum, 97 
Amphisphaeria, 54, 56 : conferta, 54 
Amphisphaeriaceae, 1 1 1 
Amygdalus persica, 116, 117 
Amyris elemifer, 80 ; elemifera, 80 
Anacardium, 75, 78 
Anema buUata, 8; 

Annona, 73, 74, 78 ; bullata, 78 ; pa- 
lustris, 79 

Anthdstomella, 112, 113; Rhizomor- 
phae, 1 1 2, 1 13; palmicola, 114; 

Rhizophorae, 107, 113; Rhizophoiae, 
112 

Anthracothecium, 74 ; Palmarum, 74 ; 
pyrenuloides, 74 

Anthracnose of the Boston fern, James 
A. Paris, 89 
Aponectria, 37 
Aposphaeria, 37 
Arachnomyces, 125 

Arthonia complanata, 76 ; microsperma 
Nyl., 76 ; polymorpha, 76 
Arthopyrenia, 70; conoidea, 70; plan- 
orbis, 70; tumida, 70 
Arthothelium chloroleucum, 76 ; spec- 
tabile, 76 

Arthur, J. C., Professor Hoi way, 242 
Ascochyta Gossipii, 97. 

Aspergillus, loi 
Astomeae, 28 


Atwood, Alice C., Bibliographic Notes, 
103 

Atylospora, i, 19; umbonata, 21 
Auricularia, 100; reticulata, 99 

Bacidea micropbyllina, 80 
Bacterium angulatum, 146 
Baeomyces, 147 
Basidiomycetes, 218 
Berberis canadensis, 190; Thunbergii, 
190; vulgaris, 190 

Bermuda, Some Pyrenomycetes of, 
107 

Bertia, 53 ; collapsa, 52, 53 ; parasitica, 
39 

Biatorella resinae, 98 
Bibliographic Notes, Alice C. Atwood, 
103 

Bilimbia Sprucei, 80 
Bizozzeria, 42, 59; didyma, 59, 61; 
sorbina, 42 

Bjerkandera adusta, 278 
Blastenia Brittonii, 84; Forstroemi- 
ana, 85 ; nigrocincta, 85 ; phaea, 85 
Blennoria abietis, 183 
Boletus cinerascens, 212; communis, 
244; croceus, 213; felleus, 244; 
juglandinus, 215; lilacinus, 216; 
nigropurpureus, 216; papyraccus, 
217; superficialis, 224; tomentosus, 
241 ; vitellinus, 226 
Bombyliospora domingensis, 72, 80 
Boston fern, Anthracnose of the, 
James A. Paris, 89 
Botryodiplodia, 41 
Botrytis cinerea, 193; Tulipae, 98 
Bucida, 84; spinosa, 84 
Bumelia, 76 
Byrsonima, 74 

Byssosphaeria calyculus, 51 ; conferta, 
54; euomphala, 54 

Caeoma piceum, 183 
Cajanus indicus, 63 
Calocera, 189 

Calonectria, 108, 109; erubescens, 108, 
109; guarapiensis, 109; leucophaes, 
109; leucorrhodina, 109; tubaroensis, 
109 

Calophyllum, 78 

Calosphaeria recedens, 41 ; vibratilis, 

41 ' 
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Cal7cul08pha«tia, 24, 25, 29, 37, 43; 
acervata, 29; anceps, 29; calyculus, 
29 ; calyculus, 5 1 ; chiliopyxis, 29 ; 
collapsa, 52; corticata, 29; Crus- 
tacea, 29 ; fusariospora, 29 ; Granati, 
29 ; leptosporoides, 29 ; macrospora, 
53 ; media, 29 ; pezizo£dea, 51 ; pusil- 
lima, 30; recedens, 30; roseospora, 
30 ; suberis, 30 ; tristis, 48, 52 
Calyptrogyne, 73, 76, 79, 81 
Campanularius, i 
Carya alba, 212 
Castanea, 122; dentata, 157 
Celtis, 75 
Ceratostomella, 40 
Cercospora, 145 

Cerenella farinacea, 278 ; Ravenelii, 
278 

Chaetomiaceae, no* 

Chaetomium, no; Fieberi, no; glo- 
bosum, no; pusillum, 38 
Chaetosphaeria, 48 
Chaetosphaeria, 49; phaeostroma, 49; 
tristis, 49 

Chamaecyparis lawsoniana, 157 
Chanterel cinnabarinus, 243 
Charrinia, 123 

Chrysomyxa abietis, 183, 184, 186; 
The genus, James R. Weir, 183; 
Weirii, 184 

Cinnamomum Camphora, 195 
Cladonia Beaumontii, 81 ; divaricata, 
81 ; medusina, 81 ; uncialis, 81 
Cladosporium, loi, 145, 149; Citri, 

149 

Clathrus, 189 

Clavaria, 148, 218; flavuloides, 148; 
Krombholzii, 148; mutans, 148; 
ornatipes, 148; pilosa, 148; pinicola, 
148; subcorticalis, 148; subtilis, 
148; tenax, 148; typhuloides, 148; 
vestipes, 148 
Clitocybe, 188 

CHtopilus, 15; conissans, 14 
Clypeosphaeriaceae, 112 
Coccocarpia pellita genuina, 83 ; parme- 
lioides, 83 ; smaragdina, 83 ; tenuior, 

83 

Cbccolobis, 78, 83; uvifera, 116 
Coccothrinax, 70, 83, 87 
Coccotrema, 71 

Cook, Melville T., The life history of 
Nectria ipomoea, 233 
Coleosphaeria, 26, 28, 29, 30, 34, 36, 
42, 48 ; acervata, 37 ; anceps, 34 ; 
Beccariana, 55, 56; calyculus, 51; 
chiliopyxis, 37 ; corticata, 38 ; Crus- 
tacea, 35; cupularis, 32; exilis, 38; 
Fuckelii, 30; fusariospora, 39; Gra- 
nati, 35 ; leptosporoides, 58, 59, 60, 
6 t; media, 35; pusillima, 40; radi- 


calis, 41; roseospora, 42; subcon- 
nata, 42; Suberis, 36; tristis, 49 
Colletotrichum, 91, 145 
Collybia dryophila, 243 ; maculata, 243 ; 

platyphylla, 243 ; velutipes, 144 
Colpothrinax, 87 
Coltricia splendens, 244 
Coniophora cerebella, 155, 164 
Coniothyrium diplodiella, 123 
Conocarpus, 82, 84, 87 
Copelandia, 99 

Coprinus, 12, 100; micaceus, 15 1 
Cordia collococca, 88 
Cordyceps, 281 ; herculea, 244 ; Sphin- 
gum, 280; Sphingum (Schw.) in the 
Philippines, Albert W. C. T. Herre, 
280 

Coriolopsis crocata, 278; rigida, 278; 
serialis, 278 

Coriolus biformis, 278 ; brachypus, 
278 ; maximus, 278 ; membranaceus, 
278 ; nigromarginatus, 278 ; ochro- 
tinctellus, 278 ; pinsitus, 279 ; sector, 
279 ; sericeohirsutus, 279 ; versi- 
color, 244, 279 
Coronophoraceae, 26 
Coronophorella. 38 

Cortinarius bistreoides, 241 ; citri- 
nellus, 241 ; glaucopoides, 241 ; 
griseoluridus, 241 ; metarius, 241 ; 
nigrocuspidatus, 241 ; pinetorum, 
241 

Creonectria, 109; ochroleuca, 109 
Cronartium ribicola, 1 93 
Crucibulum vulgare, 244 
Cryptospora, 45 
Cryptothrips floridensis, 195 
Cucurbitariaceae, 25 
Cucurbitaria berberidis, 25 ; cupularis, 
32; radicalis, 41 
Curatella, 75, 83 

Cyathisphaeria, 26, 28 ; cupularis, 28, 
3 ^ 

Cycloporellus iodinus, 279 
Cytospora chrysosi)erma, 147 

Dacrymyces, 103; deliquescens, 144; 
destructor, 104; hyalina, 99; stil- 
latiis, 144; syringicola, 104 
Daedalea amanitoides, 279 ; confragosa, 
279 ; Hobbsii, 98 ; quercina, 239 ; 
subcon fragosa, 99 
Daldinia, 127; concentrica, 244 
Dark-spored Agarics — V. Psilocybe, 
W. A. Murrill, 1 
Daucus carota, 104 
Decay of lumber and building mate- 
rials due to Poria incrassata (B. & 
C.) Burt, J. C. Humphrey, 258 
Delonix regia, 115 
Dematium pullulans, loi 
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Dendrophoma, 178 
Diaporthe juglandis, 194 
Diatrypaceae, 115 

Diatrypella, 115; verruciformis Spe- 
gazziniana, 115 
Dichodium Byrsinum, 82 
Diplodia, 41 

Dictyomollisia albido-granulata, 202 
Dictyonella erysiphoides, 199 
Dothiorella, 41 
Dothichiza populea, 147 
Dothidea episphaeria, 39 
Drosophila appendiculata, 278 

Echidnodella, 197, 201, 202 
Elfvingia tornata, 100, 279; megaloma, 
100, 244 

Elfvingiella fomentaria, 244; marmo- 
rata, 279 
Endocarpon, 73 
Endogone, 245, 250 
Endogone malleola Hark., 245, 255, 
256 ; Some observations on the de- 
velopment of, 245 
Endothella, 198; Tapirae, 197 
Endothia, 115; Coccolobii, 107, 115 
Endothiella, 116; longirostris, 116 
Engleromyces, 127 ; Goetzii, 127 
Entonaema, 127 
Eucalyptus, 122 
Eugenia, 78, 79, 80 
Eumitria implicita, 84 
Eutypella bambusina, 108, 114; line- 
aris, 108, 1 14 ; sabalina, 114 
Exostema, 75, 78, 79 

Paris, James A., Anthracnose of the 
Boston fern, 89 

Fitzpatrick, Harry Morton, Monograph 
of the Nitschkieae, 23, 45 
Florida fungi, W. A. Murrill, 278 
Fomes, 216; Balceri, 99; fomentarius, 
241; fulvus, 224; igniarius, 216; 
Laricis, 97; officinalis, 158, 164; 

pinicola, 97; roseus, 98, 158, 159, 
164, 279 

Fomitella supina, 279 
Fracchiaea, 25, 42 ; callista, 25 ; pau- 
ridia, 40 ; subcongregata, 40 ; sub- 
connata, 42 

Fragosphaeria, 124, 126; purpurea, 
124 

Fuligo ovata, 153, 164 
Fulvifomes Robiniae, 244 
Fungi, Life history and undescribed 
genera and species of, C. L. Shear, 
120 

Fusarium, 193, 250 
Fusicoccum, 239 


Ganoderma sessile, 145 ; subincrusta- 
tum, 279 ; sulcatum, 279 ; Tsugae, 
244 

Geaster hygrometricus, 244 
Genipa, 75 

Gibbera moricarpa, 42 
Gibberella pulicaris, 33 
Glaziella, 126 

Gloeophyllum hirsutum, 279 ; striatum, 

279 

Gloeoporus, 99; conchoides, 99 
Gloeosporium, 145; polygoni, 241 
Glomerella, 92; cingulata, 92; gossypii, 
92; nephrolepis, 92 
Glyphis cicatricosa, 179 
Gnomonia papillostoma, 241 
Graphina poitaei, 78; sophistica, 78; 
virginea, 78 

Graphis Afzelii, 78 ; elegans, 78 ; glau- 
cescens, 78 ; nitida, 78 ; pavoniana, 
78; scripta, 78; tenella, 78; vestita, 
78 

Guazuma, 78 

Guignardia, 1 3 1 ; bidwellii, 1 30 ; vac- 
cinii, 13 1 

Gymnanthes, 75, 79 
Gymnosporangium, 244 
Gyrostomum scyphuliferum, 80 

Haematomma puniceum Icprarioidcs, 83 
Hapalopilus gilvus, 279 ; licnoides, 279 ; 
subrubidus, 99 

Haplosporella dulcamara, 241 
Helotium alnicola, 241 
Herpolrichia collapsa, 52 
Herre, Albert W. C. T., Cordyceps 
Sphingum (Schw.) in the Philippines, 

280 

Heufleria sepulta, 75 
Hexagonia, 99 
Hippomane, 74, 75, 78 
Hirtella, 76, 80 
Holcus Sorghum, 132 
Hoi way, Professor, J. C. Arthur, 242 
Homostegia parasitica, 39 
Humphrey, C. J., Decay of lumber and 
building materials due to Poria 
incrassata, 258 

Hygrophorus psittacinus, 243 
Hypena, 281 

Hypholoma, 15, 150; Candolleanum, 
150; fasciculare, 243; lacr3rmabun- 
dum, 150; pelianthum, 150; phyl- 
logenum, 3; perplexum, 150 , squali- 
dellum, 6; velutinum, 151 
Hypocreopsis, 46 
Hypocreales, 108 
Hypophyllum polycephalum, 7 
Hypospila pustula, 18 1 
Hypoxylon, 116, 129; coccineum, 1x6; 
cupulare, 32; effustun, 1x7; minu- 
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turn, 117; ovinum, 129; petersii, 
126; rubiginosum, 1x6 
Hypsilophora, 103, 104; callorioides, 
103; destructor, 103, 104; syringi- 
cola, 104 

Hysterium, 242; puHcare, 242 

Ichthyomethia, 76 
Ilex paraguensis, 63 
Inonotus betuHna, 279 ; Clemensiae, 
99 ; Schini, 145 
Irpex, 226 ; tulipiferus, 226 
Isaria, 281 

Jambos, 75 

Jasminum simplicifolium, 117 
Kusanoa, 199 

Kusanoopsis, 199, 205; guianensis, 

200, 205 

Laccaria, 188 
Lachnocladium, 148 
Lactaria lactiflua, 243 ; subdulcis, 243 
Laetiporus sulphureus, 244, 279 
Lagenaria, 1 1 s 

Lasiosphaeria, 59, 60 ; pseudobom- 

barda, 59; Solaris, 59; suberis, 36; 
sublanosa, 59 
Lantana involucrata, 1 1 1 
Lauraceae, 202 
Lecanactis americana, 79 
Lecanora calcarea contorta, 83 ; cin- 
erea. 83 ; cinereocarnea, 83 ; pro- 
secha, 83 ; varia, 83 
Lecidea Brujeriana, 80 ; isidiotyla, 81 ; 

piperis, 80 ; pyrrhomelaena, 72, 80 
Lentodium squamulosum, 162, 163, 

164, 165 

Lentinus, 97 ; adhaerens, 97 ; crinitus, 
278 ; cochleatus, 97 ; lepideus, 97, 98, 
160, 161, 162, 163, 164; strigosus, 
278 ; suavissimus, 97 ; tigrinus, 97, 

160, 161, 162, 163, 164, 165; ur- 
sinus, 97 ; velutinus, 278 ; vulpinus, 
97 

Lenzites sepiaria, 98, 155, 156, 157, 

161, 164; trabea, 98, 156, 157, 161, 
164 

Lepiota, 100 ; cristata, 243 
Leptoch rysomy xa, 183 
Leptogium chloromelum, 82 ; chloro- 
melum stellans, 82 ; tremelloides 
caesium, 82 

Leptospora, 59; spermoides, 60; 

spermoides rugulosa, 59, 60 
Leptosporella, 40, 47, 60; lepto- 

sporoides, 60 
Leptothyrium pini, 123 
Leptotrema palyporiim, 79; simplex, 
80; Wightii, 79. 80 


Life histories and undescribed genera 
and species of fungi, C. L. Shear, 
120 

Limax maximus, 102 
Linospora saligna, 181 
Liriodendron tulipifera, 157 
Liquidambar styraciflua, 157 
Lonchocarpus, 74 

Loranthomyces, 36, 39; epimyces, 39 
Lupinus arboreus, 144 
Lycoperdon, 1 00 ; gemmatum, 244 
Lysiloma, 74, 78, 79» 83, 87 

Madura aurantiaca, 38 
Macrophoma, 178 
Magnusia, 125 
Mangifera, 76 

Marasmius, 243 ; oreades, 243 ; pice- 
ina, 241 ; pinastris, 241 
Matayba, 79 

Melancolis juglandis, 194 
Melanconium oblongum, 194 
Melampsoropsis, 183 
Melanomma exile, 38 
Melanopsamma Grevillii, 48 
Melanotheca Achariana, 74 ; cruenta, 
74 

Melia Azedarach, 117 

Melomastia Friesii, iii; mastoidea, 

III 

Merulius, 155; fugax, 99 ; incrassatus, 
259; lacrymans, 155, 164, 258, 262, 
263 ; spissus, 259 
M iconia, 20 1 

Microdiplodia spiraeocola, 241 
Microglaena, 46 ; Brittonii, 69 ; saxi- 
cola, 69 ; scopularis, 69 ; brasili- 
ensis, 69 

Microthyrium epimyces, 39 
Mill fungi, Occurrence and identity of 
cotton, Walter H. Snell, 153 
Monoblastia, 70, 71 ; palmicola, 71 
Monograph of the Nitschkieae, Harry 
Morton Fitzpatrick, 23, 45 
Morelia cerifera, 115 
Mortierella, 246, 255, 256; bainiere, 
255; van tieghemi, 255 
Morus alba, 239 

Murrill, W. A., Dark-spored agarics — 
V. Psilocybe. i ; Florida ftmgi — I, 
278; Poria Cocos, 105; Sullivant’s 
Ohio fungi, 150; Virginia fungi, 

243 

Mycena galericulata, 243 
Mycoglaena, 46 
Mycoporellum Eschweileri, 76 
Mycosphaerella oxycocci, 241 
Myriangina, 197, 201, 202; miconiae, 
201 ; mirabilis, 202 
Myrian^ella, 197 ; Tapirae, 197, 205 
Myriangium, 203 ; duriaei, 203 ; tuber- 
culans, 205 
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Naucoria nigrella, i8 
Nectria, io8; cinnabarina, 33; galli- 
gena, 234 ; ipomoea, 233 ; Peziza, 

108 

Nectria ipomaea, The life history of, 
Melville T. Cook, 233 
Nectriaceae, 108 
Nephrolepis, 89 ; exaltata, 89 
Niesslia, 27 ; chaetomium, 38 ; exilis, 

38, 39 

Nitschkia, 23, 27, 28, 29. 34, 35, 37, 

39, 40, 41, 42, 47, 54, 59, 62; an- 

ceps, 34 ; Bambusarum, 29, 37 ; 

Beccariana, 29, 55; calyculus, 51; 
chiliopyxis, 37 ; collapsa, 29, 52 ; 
corticata, 38; Crustacea, 35; cupu- 
laris, 25, 27, 28, 29, 30, 31, 32, 33, 
47 ; euomphala, 29, 54 ; exilis, 27, 
29, 38 ; hageoletiana, 29 ; floridana, 
31 ; Fuckelii, 25, 26, 27, 28, 29, 30, 
33 ; Granati, 35 ; javanica, 29, 33 ; 
moravica, 29, 36 ; paurida, 30, 40 ; 
pezizoidea, 30, 51; radicalis, 30, 41; 
recedens, 41; rugulosa, 30, 60; sub- 
conica, 30, 36; subconnata, 30, 42; 
suberis, 36 ; tristis, 27, 30, 32, 45, 

47, 48, 49, 50, 57 ; Winteriana,- 30, 

48, 50 

Nitschkieae, 26, 29, 36, 39 ; Mono- 
graph of the, Harry Morton Fitz- 
patrick, 23, 45 
Nummularia lutea, 129 

Occurrence and identity of cotton mill 
fungi, Walter H. Snell, 153 
Ocellularia actinota, 79 ; granulosa, 
79; subtilis, 79 

Odontotrema hemisphaericum, 46 
Oidium, 145 

Ohio fungi, Sullivant’s, W. A. Mur- 
rill, 150 , 

Opegrapha acicularis, 76 ; Bonplandi, 
76 ; calcarea, 76 ; lithyrga, 77 ; 
lithyrga notha, 77 ; lithyrgiza, 77 ; 
oleaginea, 77 ; prosodea, 77 ; saxi- 
cola, 77 ; viridis, 77 ^ 

Omphalaria cubana, 82 ; Girardi, 82 ; 

pyrenoides, 82 
Omphalea, 75, 76 
Omphalia campanella, 243 
Ophionectria, 109; cylindrotheca, 108, 

109 

Overholts, C. O., The species of Poria 
described by Schweinitz, 207 
Oxandra, 72, 77, 78, 80, 87 

Pachyanthus, 76 

Panaeolus, 99, 100 ; campanulatus, 243 
Papulospora, 37 
Parathelium indutum, 75 
Parmelia abstrusa, 83 ; latissima cris- 


tifera, 84 ; pluriformis, 84 ; steno- 
phylloides, 84 
Patellaria Sprucei, 80 
Paxillus involutus, 243 
Peltophorum, 74, 75, 83 
Peniophora, 154; gigantea, 154, 164; 

pubera, 154, 164 
Penzigia, 127 
Pestalozzia, 195 

Peridoxylon, 126, 127, 128; petersii, 
129 

Pertusaria velata, 83 
Phaeographina cinereopruinosa, 78 
Phallogaster saccatus, 99 
Phallus impudicus, loi 
Phaseolus vulgaris, 92 
Pholiota Johnsoniana, 244; platy- 
phylla, 241 ; praecox, 243 
Phoma : A sample of mycological no- 
menclature and classification, C. L. 
Shear, 175 

Phoma, loi, 130, 177, 179, 180; hed- 
erae, 176’; pustula, 176, 177, i8r ; 
saligna, 177, 181 

Phomopsis Citri, 149; Pseudotsugac, 
190 

Phyllachora, 197, 200 
Phylloporina dilatata^ 75 ; phyllogena, 
75 

Phyllopsora cr3rptocarpa, 80 ; fur- 
furacea, 81 ; isidiotyla, 81 ; parvi- 
folia, 81 

Phyllosticta, 130, 178; bidwellii, 13 1 ; 
carpogena, 131 ; congesta, 131 ; soli- 
taria, 131 

Phyllostictina carpogena, 129; vac- 
cinii, 1 31 

Physalospora, 123; carpogena, 130; 
murrayae, 130 

Physcia crispa, 87 ; picta, 88 ; inte- 
grata, 88 ; integrata sorediosa, 88 
Picea, 183, 185; engelmanni, 184, 186; 

excelvsa, 184; sitchensis, 157 
Pilacre Petersii, 98, 125 
Pinus albicaulis, 193; balfouriana, 193 i 
Cembra, 100; koraiensis, 193; Lam- 
bertiana, 148; monticola, 148, 194; 
palustris, 157; ponderosa, 157; stro- 
biformis, 193; strobus, 157, 193, I 94 
Pistillaria, 148 
Pleospgra, 205 
Pleurage, 110; fimiseda, no 
Pleuroascus, 125 
Pleurothelium inclinatum, 75 
Pleurotus, 100; ostreatus, 144 
Plicatura lateritia, 278 
Plumeria, 73 
Pluteus cervinus, 278 
Pogonomyces hydnoides, 279 
Polyblastia, 7 1 
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Polyporus, 226 , 259 ; amygdalinus, 

279 ; arcularius, 279 ; caeruloporus, 
99; candidissitnus, 208; caryae, 211 ; 
cinereus, 212; compactus, 99; dur- 
banensis, 98; favescens, 214; flex- 
ilis, 98; internus, 215; ochroporus, 
98; pulchellus, 219; rhododendri, 
221; sassafras, 222; Schweinitzii, 
97 ; trichiliae, 98 ; xantholoma, 230 
Polystictus, 189; abietinus, 189; bi- 
formis, 189; cinnabarinus, 189; con- 
chifer, 189; floridanus, 189; hir- 
sutus, 189; lacteus, 189; pargamenus, 
189; pinsitus, 189; versicolor, 189 
Populus, 147; deltoides, 147; italica, 

147 

Poria, 105. 106, 207, 211, 219, 263; 
atrosporia, 259, 260 ; candidissima, 
208, 209, 219; caryae, 211; cinerea, 
. 212 ; cocos, 105; contigua, 221, 225, 
228, 229; corticola, 21 1, 212; de- 
colorans, 213; favescens, 214; fer- 
ruginosa, 224, 229 ; hymenocystis, 
209 ; incrassata, 258, 259, 263, 269, 
272; interna, 215; juglandina, 215, 
223 ; laetifica, 223, 224 ; medulla- 
panis, 219, 220, 225, 230; meru- 
lioides, 209, 210; nigropurpurea, 

216; nitida, 213; papyracea, 217; 
pinea, 259; pulchella, 219, 220, 222, 
225; radula, 210; rixosa, 214; rlio- 
dodendri, 221; sanguinolenta, 214; 
sassafras, 222 ; spissa, 223 ; sub- 
acida, 2 1 1 , 220 ; subtile, 209 ; su- 
perficialis, 224, 225, 229; tenuis, 
225, 229 ; tulipifera, 226 ; vaporia, 
218; vitellina, 226; viticola, 224, 
225, 227, 228, 229 ; xantholoma, 230 
Poria Cocos, W. A. Murrill, 105 
Porina, 72; dilatata, 75; firmula, 71, 
73; macrocarpa, 71; mastoidea, 72; 
nucula, 72 ; subfirmula, 72 ; Tetra- 
cerae, 73 ; variegata, 73 ; Wilsonii, 
73 

Prunus, 122, 224 
Psathyra conica, 3 
Psathyrella, i, 8 

Psilocybe, i, 8, 15, 19; agrariella, 9; 
ammophila, 9, 20 ; arenulina, 6, 8 ; 
atrobrunnea, 21; atomatoides, 7; 
caespitosa, 5 ; caerulescans, 20 ; 
caerulipes, 9 ; camptopoda, 4, 5 ; 

canofaciens, 21 ; cavipes, 4 ; casta** 
neicolor, 19; castaneifolia, 17; casta- 
nella, 10; cemua, 21; clivensis, 2I ; 
Cokeri, 12; conissans, 14; cystidiosa, 
15; dichroa, 18; ericaea, 21 ; elonga- 
tipcs, 1 1 ; foenisecii, 1 3 ; f uscofolia, 
15; fuscofulva, 1 8, 19; graveolens, 
21 ; larga, 19 ; latispora, 10 ; limicola, 
1.4; limophila, 4; murcida, 21 ; ni- 


grella, 17; obscura, ii; panaeoli- 
formis, 12 ; polycephala, 7 ; pulicosa, 
22; phyllogena, 3; phyllogena mo- 
des ta, 3 ; rhodophaea, 22 ; sabulosa, 
5; semilanceata, 22; senex, 13; Sul- 
livantii, 22; spadicea, 16, 17; spa- 
dicea polycephala, 7 ; squalidella, 
6 ; squalidella macrosperraa, 6 ; squa- 
lidella umbonata, 6; subagraria, 16; 
subericaea, 22; submaculata, 4; uda, 
18; unicolor, 4, 5; vialis, ii 
Pseudocarpidium, 84, 87 
Pseudol media spuria, 76 
Pseudomonas alboprecipitans, 239 
Pseudotsuga taxifolia, 157 
Puccinia graminis Tritici, 97 
Purdiaea, 78, 83 
Pycnochytrium, 99 
Pycnoporus sanguineus, 279 
PjTenopsis phaeococca, 8 1 
Pyrenula aurantiaca, 73 ; costaricensis, 
73 ; leucoplaca, 73 

Pyropolyporus Calkinsii, 279 ; depend- 
ens, 279 ; igniarius, 244 ; Langloisii, 

279 

Pyxine Cocoes, 87 

Quercus, 122; alba, 157 

Ramalina Montagnei, 84 ; usneoides, 84 
Reed, Geo. M., Varietal resistance and 
susceptibility of sorghum to Sphace- 
lolheca Sorghi (Link) Clinton and 
Sphacelotheca cruenta (Kithn) Pot- 
ter, 132 

Reticularia lycoperdon, 154, 164 
Rheedia, 75 

Rhizophora Mangle, 113 
Rhus, 122 
Ribes, 148 

Rinodina thysanota, 86 
Romellia, 41 

Rosa rugosa prostrata, 122 
Rosellinia, n i ; breensis, 1 1 1 ; Cocoes, 
11^; diderma, iii 
Rubus, 122 

Russula delica, 243 ; foetens, 243 ; fur- 
cata, 243; heterophylla, loi ; nigri- 
cans, TO I 

Sabal Blackburnianum, 108, 109, 110, 
III, 113, 114, 115 
Sagedia, 73 

Salix, 122; alba vitellina, 239 
Sarcographa labyrinthica, 79 
Sarcosonia rufa, 128 
Sarcoxjdon, 127; compunctum, 127; 

lycogaloides, 127 
Savia, 70 ; sessiliflora, 70, 74, 78 
Schizoparme, 120, 123 ; straminea, 
I2X, 122 

Schizophyllus alneus, 278 
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Schizophyllum commune, 239 
Schweinitz, The species of Poria de- 
scribed by, L. O. Overholts, 207 
Scleroderma aurantium, 244 
Sclerotinia carunculoides, 239 
Sclerotiopsis concava, 122 
Selinia, 46 

Septoria, 96 ; Callistephi, 96 ; pallidula, 
241 

Shear, C. L., Life histories and unde- 
scribed genera and species of fungi, 
120; Phoma: A sample of myco- 
logical nomenclature and classifica- 
tion, 175 
Sideroxylon, 87 

Snell, Walter H., Occurrence and 
identity of cotton mill fungi, 153 
Solenia fasciculata, 99 
Some observations on the development 
of Endogone malleola Hark., Leva 
B. Walker, 245 

Some Pyrenomycetes of Bermuda, Jos 4 
Vizioli, 107 
Sordariaceae, no 
Sorosporium Reilianum, 133 
Spegazzinea rubra, 241 
Sphacelotheca cruenta, 133, 134, 135. 
138, 139, 140. 141; Sorghi, 132, 133, 
134, 135, 138, 139, 140, 141 
Sphaerella maculiformis, 56; sagedi- 
oides, 104 

Sphaeria, 175, 179, 205; berberidis, 
28; calyculus, 51; chiliopyxis, 37; 
conferta, 54, ss, 56, 57; confertula, 
54, 55, 56, 57; confluens, 117; cu- 
curbitula, 32, cucurbitula nigrescens, 
27 ; cupularis, 27, 28, 32, 33, 50 ; 
craterella, 54, 57 ; euomphala, 53, 
54, 56, 57; exilis, 27, 38, 39; intro- 
flexa, 54, 57; meliae, 40; navicularis, 
183; pauridia, 40; phaeostroma, 48, 
49; Pruni, 27, 32; pustula, 175, ^76, 
181 ; saligna, 176; subconnata, 42; 
tristis, 27, 48, 49, so, 53 ; vibratilis, 

Sphaeriaceae, 25, in 
Sphaeri^les, 25, no 
Sphaeronema fimbriatum, 233 
Sphaenilina acori, 241 
Spirama retorta, 281 
Sporodinia grandis, 254 
Sporonema quericolum, 122 
Stemonitis, 153; fusca, 153, 164 
Stereum radiatum, 99 
Stevens, F. L., and Weedon, Amy G., 
Three new myriangiaceous fungi 
^rom South America, 197 
Strigula antillarum, 75 ; elegans, 75 ; 

elegans intermedia, 76 ; plana, 76 
Stropharia, 17, 191, 192, 244; elegans, 
192; rugoso-annulata, 192; semi- 
globata, 243 ; umbonatescens, 191 


Tabebuia, 70, 75, 78, 88 
Taxodium distichum, 157 
Thaxteria, 24, 29, 34, 37, 58, 59 , 60; 
didyma, 61 ; javanica, 33 ; lepto- 
sporoides, 59; spermoides, 59 
The genus Chrysomyxa, James R. 
Weir, 183 ; life history of Nectria 
ipomoea, Melville T. Cook, 233 ; 
species of Poria described by 
Schweinitz, L. O. Overholts, 207 
Theaceae, 78 
Thelenella, 69 

Thelotrema polyporum, 79 ; simplex, 
80; subtile, 79 

Three new myriangiaceous fungi from 
South America, F. L, Stevens and 
Amy G. Weedon, 197 
Thrinax, 70, 71, 73, 76, 77, 82, 87 
Thuemanella javanica, 127 
Thuja occidentalis, 219 
Th3n:ea cubana, 82; Girardi, 82 
Tilia americana, 157 
Trachysphaeria fructigena, 188 
Trametes amygdalina, 279 ; camea, 
158, 159, 164; cubensis, 279; gri- 
seolilacina, 98 ; Keetii, 98 ; Pini, 
97; robiniophila, 146; sepium, 214, 
215, 221, 222; serialis, 98, 158, 

160, 1 61, 164; setosa, 229; tomen- 
tosa, 98 ; tenuis, 228, 229 ; varians, 
98 ; versatilis, 99 
Tremellodendron, 148 
Trematosphaeria, 46; confertula, 55, 
56 

Trichophyton rubrum, 145 
Trichosphaeria vagans, 52 
Trichothyrium epimyces, 39 
Thrombium ecbinulosporum, 68 
Trypethelium acnum, 74 ; catervarium, 
74 ; eluteriae, 74 ; eluteriae nigri- 
cans, 74 ; infuscatulum, 75 ; mastoi- 
deum, 75 ; ochrothelium, 75 ; ochro- 
leucum pallescens, 75 ; papillosum, 
75 ; tropicum, 75 

Tuber aestivum, 236 ; brumale, 236 ; 
macrosporum, 236 ; magnatum, 236 ; 
melanosporum, 236 
Tulasnella Violae, 98 
Tympanopsis, 29, 37, 53, 57 ; Bac- 
cariana, 55; colosphaerioides, 57; 
euomphalea, 54, 551 uniseriata, 58 

Usnea fiorida strigosa, 84 
Usnea implicita, 84 
Uredo epidermoidalis, 183 

Valsaceae, 114 

Varietal resistance and 'susceptibility 
of sorghums to Sphacelotheca Sorghi 
(Link) Clinton and Sphacelotheca 
cruenta (Kiihn) Potter, George M. 
Reed, 132 
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Venturia Chaetomium, 38 
Vizioli, Jos^, Some Pyrenomycctes of 
Bermuda, 107 
Volvaria csculenta, 100 

Walker, Leva B., Some observations 
on the development of Endogone 
malleola Hark., 245 
Weir, James R., The genus Chryso- 
myxa, 183 

Winterella, 45, 47; tuberculifera, 48 
Winteria, 24, 46 ; acuminans, 46 ; 
cembrincola, 46; coenilea, 46; crus- 
tosa, 46; excellens, 46; intermedia, 
46 ; laricina, 46 ; lichenoides, 46 ; 


rhoina, 46; rhuina, 39; subcoerules- 
cens, 46; tuberculifera, 30, 45, 46, 
48, so; tuberculifera caespitosa, 31 ; 
viridis, 46 

Winteriana tristis, 48 
Winterina, 27, 45, 46, 47, 50; calyc- 
ulus, 51 ; pezizoidea, 51 ; tuberculif- 
era, 47, 48 

Xylaria, 117; aristata, 117; axifera, 
1 17; marasmoides, 117 
Xylariaceae, 116 
Xylocrea, 127 

Zythia resinae, 98 
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